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Ny nroduces & New Integral Boll Bearing Seals! 


4B 
- 


NEW LAND-RIDING SEAL 
(Pressed) and SENTRI-SEAL 


This exclusive seal combination is avail- 
able in N/D's new heavy-duty conveyor ball 
bearings. Land-Riding seals, especially 
resistant to moist contaminant penetra- 
tion, are available separately in N/D’s 
bearings for hay rake tine bar, plow, 
hiller and coulter applications. Tandem 
seal arrangements are also available. 


| PRODUCT INFORMATION 


BRIER ks i OO 


NEW SENTRI-SEAL 


N/D’s most versatile seal . . . available 
in most single row, non-loading groove 
and small double row N/D ball bearings. 
N/D Sentri-Seals are recommended for 
applications with moderate to severe 
contaminant conditions as found in light 
duty discs, idler pulleys, cam followers, 


NEW LAND-RIDING SEAL (Crimped) 


N/D's newest seal design. Efficient single lip, low- 
torque seal protects against moist or dry con- 
taminants. Retains bearing lubricant-for-life. 
Recommended for farm implement discs, idler 
pulleys, wheels and similar applications. Available 
also with metal trash guards to protect seal against 
mechanical damage from trash windings. 


NEW DOUBLE "O” SEAL 


N/D's most original seal design, used in fan and 
water pump bearings where water seepage is 
prime source of bearing contamination. Synthetic 
rubber seal rides smooth shaft 0.D., offers reliable 
low-torque sealing and eliminates relubrication. 


Now, New Departure offers a versatile line of new 
integral seals for its farm implement ball bearings. 
Each N/D seal is engineered to retain bearing 
lubricant for life . . . and offer maintenance-free 
service, season after season. These seals are designed 
to give implement manufacturers a broad selection 
to choose from for a specific application. 


These modern design N/D seals are made of syn- 
thetic rubber with supporting steel components for 


implement wheels, adapter bearings and 
similar applications. 


NEW TRIPLE LIP SEAL 


N/D’s most rugged seal . . . used where 
moist and dry contaminant conditions 
are most severe. Seal eliminates relu- 
brication maintenance. It’s available in 
N/D square and round bore ball bearings 
with either spherical or cylindrical 0.D.'s. 


precise control of sealing lip flexibility and torque. 
Whatever the application, you'll find an N/D 
integral seal and ball bearing to fit it. All seals are 
available in popular sizes of New Departure farm 
implement ball bearings. 


Write today for N/D’s Integral Seal Bulletin. For 
detailed information, contact the N/D Sales Engi- 
neer in your area. New Departure Division, General 
Motors Corporation, Bristol, Connecticut. 
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proved reliability you can build around 


S 


= 


+... eo ae :< : 
Bie = ieee 
iaeeae 
Biel aia" aig 
est ; 
a e He | 
bate dae bast 
Re a ge yf 

[a2 oe ca . 
Pea fet em 
Saee —_ / | he ne 
pe : Be : co : = 4 

a eee 
bo td said 
eS 
ff : | 
fe 4) ag : 
he Sar 

Rao? 
BS 2S! } 
Pies : ¢ 
haar : 
i ice © 
te ae } 
i ate ae 
iS UE 
ee wees = 
ae ' 
+. on Bare 
pee 

a ahs 

na Le 
ae oe, Mad 
Bi. al 
Bet Car 
ese 
Ba pee 
Bis sea 
wee | 
ae tnt . 
a 
ie a ‘ ™ 
SS ; f = : 
i ; of Ce 
a ete <p vaN | 
ie VAN G@)F 

as ~s 2 
bea wA\\ _ we im ir 
Rela lad od ) uf _ yy DR ; 
oo ae , | 1 ae ._ 
oe 4 ae a 
Be ot OV Naaaaaad 0 a 
Py Ee ae ee i | ' : 
go AT oat ) 
Pods een TT e a 
eo ae ee : Vee Bi pe ees 
ap a Page \ ie \ als siecle ‘ % 

povaee | omit) 
Wak oe ~ ON 
Ble ee \" c Final ' 
Rea \\ 
Bias sca ANY $ 
a seo a mie Bre 
ee me : ie ely | 
hire oe yee gat OF i 
weet. =*, TMG wigs . a a 

uhsons ae - 
ehh do ~ 
int ee 
Ro 
ep sek 

at Ce 
yee te ok 
oar 
Nar Pa 
Ws pa es 
meee 

re 
gia; 3. eo | j 
ae | 
ie 
met hi 
eee | 
voter Wigs ; 
eg te | 
ot = ; 
nar eas, 2 
gc eee, | 
pane 
etaiece 
ay Senet : 
ee ee ce: 
rare tae. a fe 
wet Se AK _ ae — 4 | 
aliens for ey _ _eeeeces 5 ~~ s i —_—_ i ——s ued fT | me J _ y Cae [== 
rybpiateh < eFeh . ovnanas oe GQ cotumnth . : x ; 
sige Bate | “= . § ’ Se mo mew: F™=-* o4 — bl _ . ” - 
a aa. 
att eee 

cae eS ee he 
eae | 
Wag EN 
45. 
4 ee Rare | 
ae. | 
apie & eka 
8 ey 

Tie at 

\ aaa 3 
A al eecr cunt ee a a | | | 

Pt pies 
BS - 


Tell him how to cut milk production costs 


As you know, the housing of dairy cows is a major expense in milk production. Naturally, farmers are 
quite interested in cutting this expense. U.S. Steel, in cooperation with the University of Wisconsin, studied 
the problem in The Dairy Barn Research Project. The findings were reported to farmers across the 
country and after a trial period here is what they are finding: a loose housing system makes the most 
economical and efficient type of dairy operation. Milk production cost per cow goes way down because 
loose housing saves time, labor costs and capital investment. And the herds stay a lot healthier, too, 
because a loose housing system is much easier to keep clean. 

It’s a good idea to have farmers visit operating loose housing systems before they decide to switch to 
loose housing. This will give them a look at how it works and what they’ll need to make it successful. 

For complete information, have farmers send for U.S. Steel’s free book, Loose Housing. United States 
Steel, Agricultural Extension, 525 William Penn Place, Pittsburgh 30, Pennsylvania. uss is a registered trademark 


eae United States Steel (ss) 


product is made of modern Steel. 


Pars 
> - 
a. aes ee ae sl £% Sy geese | a i: 
———- sal att ye pe ~< ot 7 = Saye : Pi Bey eae a me 
~~ amend were: s be get is i Bh Pee geese oe 
ae Se ee ae oe ae eesti 3 | i eS “Paiseas er eer REIS et 
a Cw al en, : >. Vy 
. we og = ae . ae i = hue Fie ay | a3 Tht 4 PT, ee: Weg proc & 
Rang Woe: “eaten ewes 3 a ain — Oe { om = ee ieee ack nae 
‘ Ms bie ie Es i ' ; #4 wages. a ie! iets i ee i a ey 
a3 6 .: SS saad re ’ 5 he es) oe ea ck eae? 
’ pe Seed "a — ae ef _~ ts ——- ; a | sae meer ee aun a 3 ae Gh 
St A i sa cee, aM Lae ee 
. “d ease ey 7 ai a palit Pen ‘: } hat fe aes caer i rene: ae Sa a a 
. engi 3 << re , = oe 7... = re ; “(le a peet th 
nae > kee sina " ies “ i - tye Fe ee i Teor 
‘ sea 2 aay 4 + a: 4 i ee... - bee sna rae + at ee: - eae << ate a ee sa 
me .% - a : ae — 4 . fe y SA, Ties aa ee 
meet gO a ieee Se a ' | i 
Se ag oe wae ee oa sy — ae Sa Ce a's ew ceieMtar 2 foo aes Be a 
re 2 oe a See ere es A a eT re } . eg Bis Ae 
id » ae sds a a A — (ae “a ie Pygeureat y Tee Re me cul 
, Fe, ear Po el — ~~ me eS gene Ras eee asst! 
ee ee. a ae. —  * alee ak ay eG aa Bee. 
Pe 4 mer — ii 2 alee i i TS ee pea 
ee i a oe ae —_" —— é : Wa ates oe rae pa ; ee 
Le 5a: a4 te gale ra o ey ag ‘ i ee ae 
i a a ,y ; eae | Oe ee 
a. te . ZF eae = oo. 
+ ee ae e ca. 4 a oe is ae 
. eae Pieeean i Bt fe 
io 4 . ee : “ire ay ral 7 - at gee a ; ? Sie 
i .. - a a Papen | ae! b= ka | eves: 
“we .. a a eee Pe ia P : fia eae TTS Se | ay 
ee eu —. an ah L i es Oe aera eens 
. a al be é Bod “a 4 ee - om a hae er : : g ay a - ee: oa: ¢ 
' al - <i ol Nese en, 2 : a hom ae Penns: 3 : ae pace 
glial § _ a Se oe % ; ike ee i: 1 ae ts 
oe pie cal ._ A | co, ed ia , ee | : 1 prt! 
( Mia) ee : eo ; me 4 ‘i 
SS (aa } si en ie ee 
“ a : he i : eo rane t Cad: ; 4 2s 
A ae eS ‘i Pe... eee | P| : 4 | : : 
mm. al a eR i | : & 
«| ? ap ; a ma | OS 
+, ie ¥ | : ; Ee adie. M- i 7 sag i Ses 
i a * .. Z ; aoe bl nets ¥ we, SoS ie 
“ = ) - : aw i aia a P See t ce 
i ake 4 : i i Pgs A Aste ii Pls 
rl ais | As 
ee — iat : Bo ela eae mel : us 
 ltiieed ae ie ee be 
ee — —— yl ‘ Sa ge eer me Te ae 
a : iss . Pies «s ft iss oe. ‘s : in s : 4 ; : 
~~ ae, aa . i ——e 
a ee a Ete 5 ., pes ee ak ae ig i. 
wits hy ala ao Wega E 3 : a F 
oe ve a 7 4 oa q Pet: - =| ae 
a a - ox Y re nd 7 i ese melee ire 
7 ~ cif a ~ ae x: ‘s ais prs: ae 2 7 yee 
i, we - ae a : ae | ee CS eae 
- - Pai 3 a E : ‘ i et Been re Penis : ie er 
: ys ag ‘ 2 vane hae Re eee oi < = ae 
: ae ' ie eae 
eee ca iy ) ‘ 
| ee eS “a } 4 oS 
. Se ok Smt uf : f 4 
. / — ae ~~ ~ a . 
: - pe 
ee oat me: /  . : - oo, TT 4 = % aes 
aces ai vb. # Pag WSs dent tint pe : oe ahs 2 wea AS Cs 2, P . 
& =e ee A > ae i Se ae we ri ty bet iene A Te. Fe He 5 eae 
st ae ARE pee Rabe oe te ore pre Pu, eee ee ayy We —_ 
nuts >», Ap "ht eee Oe  6|OCB . = 2 cg ee ie RES tg ee: See ae ae 
( . .* =a 7 J mr" S neg. Tehs sat ee wo a noite ge id a: ‘al 
t M x * “y eee % ia = “ " Ge (oe me.) Kae es \, . Se : pa: a Sh aelone ; in 
bs 7 es ae Ge. A . © * oS ee . v7 Ag “aI cP a 2 sy any os aint’ Ft Ding. ede. Co de “a 
¢ 3 . "> OS: ey: “44 . eee he cel fi. * oy , Say “4 mkt y . s ~ jp ag ae eae Re 
- 4 oO Pree. Hee. ey OF ea Gr 73 es Na .% ta ‘9 4 “a le A . bgt i che Ae 
eee <a wh Moe a Ss das it: 2 a ale i = big gigs tre. > ee 6 6 
es er “a2 5 fh" p a - ae we ar Za = pe) : » Pee . 4 F ra. « ame th “eid S iG ee 
“7 ¢ ak ee ae Oo Mt ge Os OS esate Caw, ae ie a tel en ae, Pa ieee 
ce . = NS on ee ea a. = a ae 4 ft mae we Pee ng ~, & i Stowe eet eel ¢ 7s 4 — oy at 
ae, Va et ot ee. SN ag PS Pe gg aS e 
< Et cS 2 a 5 i et eget oe <4 4 a S, ™ pe Roam as 
ee Py i= i aor. at ets) ya at et ae le t. ae ; so fo oa ES el, fa 
Ea * 2 > ae etd aes ag 4 tt BAS SS ere rt See 
: ~ ~ 3 he. o" ‘9 ¥ ass i ; 4 a b aa gat ane we -* . ie. a md ; wader sen? 7 lt gel 7 oe a 7” ; ~ Sau a 
: 5 ie AP ae le Wad ae f. ~~ Fr ear, ek an ME a <3 i |? ae i” ae 
- .4 5 eg a co = ba ee Si Le Pe gstoes mal 4 = i a ne ao ee a. ae oO ee a. yo - Ee - Riana 
Boal . 44 b Ps ame me. a i Pa . _ - ~ i <i. iC a, * ie ual —— 
a = ‘a var ~ ¢ @ . eet “ei ielt., “al eens, |e "eee aa 
Suge es i” i il ae. <i F «= Pa Ne »_ me mh ihe a aa ee 
a | ee mer Pah oe. 4 7 Wage ch . o* o. <_ a 
| an i topes tie . = ae — 2 s pon ws Ki ~" si "9 2 co a aie eg aa ve 
| - a " ie =? : af < ‘~My eo. 4 Ps pe ~~ er Bt 2 ee sat 
i << -. . - | ~~ | . S " ; 
% pre a ee f Aig Eee 
¥ 
| ae 
| Bree 
i 
. | 
a 
pia 
: RY) thi 
, ($4) This mark tells you a | 
ee 
4 ; 
a 
te ? 
” : Nee i 
fe, a af ) e 
pve ho i ih a 
ae ale a a i ¢ phate eT Ae eRe ee ce 
ee ised Ua mera (5 5 at RN tee cee ae 


Agricultural Engineering 


Established 1920 


CONTENTS ° 


JULY, 1960 ° 


Vol. 41, No. 7 


Report to Readers. . . . 


Extending Our Horizons 
Lawrence H. Skromme 


Emergence Energy of Plant Seedlings 


418 
427 


428 


C. T. Morton and W. F. Buchele 
Agricultural Applications of the Dual-Monochromator 


Spectrophotometer . 
G. S. Birth 


Logarithmic Dosage Sprayer 


7 SS Mich i> oy Se gt 


436 


W. E. Yates and F. M. Ashton 


Design of Irrigation Border Checks 


Warren A. Hall 


439 


ASAE Officers, Council, Divisions, Representatives, 


Committees A 


Erosion Characteristics of Rainfall 


George R. Free 
Modification of Bridge Controls . 


443 
447 


. . . . . 


450 


R. A. Schleusener and L. G. King 


The 1960 ASAE Award Winners 
53rd Annual ASAE Meeting . 
ASAE Members in the News ; 
With the ASAE Sections 

New Products te 9 ie 
Manufacturers’ Literature 

New Books . . ... 
New Bulletins. . . . . 
Personnel Service Bulletin 

Index to Advertisers 


480 


Note: AGRICULTURAL ENGINEERING is regularly indexed by Engineering 


Index and by Agricultural Index. 


Volumes of AGRICULTURAL ENGINEER- 


ING, in microfilm, are available (beginning with Vol. 32, 1951), and 
inquiries concerning purchase should be directed to University Microfilms, 
313 North First Street, Ann Arbor, Michigan. 


AGRICULTURAL ENGINEERING is owned and published monthly by the 


American Society of Agricultural 


Engineers. 


Editorial, subscription and 


advertising departments are at the central office of the Society, 420 Main 
St., St. Joseph, Mich. (Telephone: YUkon 3-2700). 


JAMES BASSELMAN, Editor and Publisher 


OFFICERS AND COUNCIL 


American Society of Agricultural Engineers 
L. W. Hurlbut, President 
B. T. Virtue, President-Elect 


Vice-Presidents Councilors Past-Presidents 
S. M. Henderson F. W. Andrew L. H. Skromme 
E. W. Schroeder J. R. Carreker E. G. McKibben 
J. W. Borden A. W. Cooper 


H. H. Nuernberger 


Jimmy L. Butt, Executive Secretary 
Ralph A. Palmer, Treasurer and Assistant Secretary 
Harmon Mulbar, Public Relations and Advertising Manager 


Central Office: 420 Main Street, St. Joseph, Michigan 


SUBSCRIPTION PRICE: $8.00 a year, 
plus an extra postage charge to all 
countries to which the second-class 
postage rate does not apply; to ASAE 
members anywhere, $4.00 a year. 
Single copies (current), 80¢ each. 


POST OFFICE ENTRY: Entered as 
second-class matter, October 28, 
1933, at the post office at Benton 
Harbor, Michigan, under the Act of 
August 24, 1912. Additional entry 
at St. Joseph, Michigan. Acceptance 
for mailing at the special rate of 
postage provided for in Section 
1103, Act of October 3, 1917, au- 
thorized August 11, 1921. 


The American Society of Agricultural 
Engineers is not responsible for 
statements and opinions advanced 
in its meetings or printed in its pub- 
lications; they represent the views 


410 


of the individuals to whom they are 
credited and are not binding on the 
society as a whole. 


TITLE: The tithe AGRICULTURAL 
ENGINEERING is registered in the 
United States Patent Office. 


COPYRIGHT: Copyright, 1960, by the 
American Society of petite macs | En- 
gineers. 


Reprints may be made from this 
publication on condition that full 
credit be given AGRICULTURAL 
ENGINEERING and the author, and 
that date of publication be stated. 


stto, 
Py *, AGRICULTURAL ENGI- 
« © NEERING is a member 
é 'z of the Audit Bureau of 
% eo Circulations. 
. 
Cura* 


Enthusiastic Response to Motion Picture 


OMMENTS and reactions following the premiere 
showing of the ASAE career motion picture were 
highly favorable — in fact, enthusiastic! “Agricultural Engi- 
neering — Profession with a Future’ (that’s the title finally 
agreed upon) is now a reality and around 120 prints are 
being distributed as planned. All ASAE members are 
urged to support local sections and agricultural engineering 
departments in publicizing the availability of this excellent 
career presentation and in seeing that each print is kept 
busy at all times. 

The picture is indeed a tribute to individual agricultural 
engineers who contributed personally toward making it 
possible, to the departments that helped assure production 
by agreeing to purchase a print even before film content 
was known, and to our industry friends who demonstrated 
their support of agricultural engineering by contributing 
substantially to the cost of production. Industry cooperators 
will be acknowledged on a leaflet which has been prepared 
for distribution to those viewing the film. 


Financial Status 


The “progressometer” tells the story. Industry contri- 
butions are coming in at a good rate, but the quota has not 
yet been realized. The extent to which ASAE can provide 
the necessary supplemental materials to support the motion 
picture will depend upon continued good response — (1) 
from sections whose quota has 
not been met (only 6), (2) 
from individuals who have 
not made a contribution, and 
(3) from industries who lean 
heavily on agricultural engi- 
neering but have not dem- 
onstrated their support. 


A Five-Step Plan 


of Action ee 
To help promote the pic- ne 2f 7 
ture and to follow up each 19 


showing with supplemental 
materials, a Five-Step Plan 
has been advanced. Details 


14,991.36 145 


are in the hands of ASAE “i 
section leaders and agricul- Ks 
tural engineering department 58 
heads. Supplemental mate- 10 


rials include flyers, leaflets, 
news releases, posters, book- 
lets, instruction sheets, and 
request cards (see pictures of 
Five-Step Plan on page 464). 
Members should check with 
section leaders or department 
heads in order that local pro- 
motional efforts may be prop- 


~ NWA WONG CO 


RECEIVED 
erly coordinated. Let us make 
full use of this new tool in committe 


promoting our profession! 
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Make ‘em easy to get along with 


The first consideration in building John 
Deere Combines is to make them easy for 
the operator to do good work—to make 
them easy to maintain—in short, to make 
them easy to get along with. The best 
testimonial that this aim has been achieved, 
is the fact that literally thousands of farm- 
ers have never bought another make of 
combine after using a John Deere. 

You can see why a John Deere Combine 
is easy to get along with. The very basic 
design of these machines is conducive to 
easier operation. The over-all height is low 
enough to make storage and transport easy. 
The operator’s platform is up high, out of 
dust and flying chaff. It is centered above 
the cutter bar for good visibility of the crop 
as it is being cut or picked up. The grain 
tank and engine are in line on top of the 
combine with weight centered between the 
drive wheels. There’s always good weight 
distribution even when the grain tank is 
full. 

Less conspicuous but equally important is 
the convenient grouping of controls. The 


THE FIRST PROBLEM... 
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£0 


COMBINES 


operator has complete command of the com- 
bine at his finger tips. All controls can be 
reached, and all gauges easily read from a 
sitting or standing position. 

All adjustments on John Deere Combines 
can be made from the outside of the ma- 
chine. The operator can see what he is doing. 
All lubrication points are easily reached — 
and they have been held to a bare minimum. 
Most operators say they can get ready for 
the field in less than 10 minutes. 

Any machine with the tremendous num- 
ber of working parts that go to make up a 
combine is apt to have a measure of bother 
in its use. By that, we mean small breakages 
are apt to occur under long or heavy use. 
But, owners of John Deere Combines know, 
and are quick to tell you, that there is less 
‘*bother”’ in using a John Deere Combine— 
that they are truly easy to get along with. 


JOHN DEERE e 3300 RIVER DRIVE ¢ MOLINE, ILLINOIS (#) . 
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A pick-up type reel is an important contri- 
bution to the performance of any harvester 
—and the design of the right harvester- 
matched reel is a specialized problem. Why 
not employ our engineering skill and back- 
ground to help in this important phase of 
your overall harvester design? Drawing on 
our experience of over 25 years and many 


Peni OMe eo ee UN Oe 


exclusive patents, we can engineer a pick-up 
reel tailored to the other design character- 
istics of your machine, and the crops and 
areas being served. As a leading producer 
of pick-up reels, we have the plant capacity 
and automated production lines to assure 
you of delivery at reasonable costs. Let 
us conserve your valuable engineering time. 


Also designers and manufacturers of harvesting machines for green peas, 
spinach, lima beans, mint, greens, pumpkins and other specialized crops. 


H.D. HUME COMPANY Se 


Mendota, Illinois 
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The challenge of new and unusual problems is of con- 
S \ ° diffi | tinuous interest to Aetna design and application engineers. 

0 ving i IcU f Their readiness to accept the difficult has established Aetna 
as a leading source for specially engineered or hard-to- 


Bearing and Special make bearings, and hardened and ground precision parts. 
Whatever your problems may be, the Aetna engineering 

facilities for design and application are available to assist 

Parts Pro ems _ you. Why not outline your anti-friction or parts problems 

for Aetna study, consideration, and recommendations on 


an Aetna Specialty how to best achieve operational efficiency and long life 


expectancy in your products. 


AETNA BALL and ROLLER BEARING COMPANY § 4600 SCHUBERT Ave. 


DIVISION OF PARKERSBURG-AETNA CORPORATION § CHICAGO 339, ILL. 


ANTI-FRICTION SUPPLIERS TO LEADING ORIGINAL EQUIPMENT MANUFACTURERS SINCE 1916 
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LINK-BELT DRIVE AND CONVEYOR CHAINS 


travel witl 


- | 

STANDARD-PITCH PRECISION STEEL £ 
ROLLER CHAIN is a popular choice 
for transmitting power on such 
equipment as self-propelled com- 
bines. It features high hp capacity 
and light weight. 


& 


a on De. \ 


STEEL LINK-BELT CHAIN brings low- 
cost efficiency to conveying. Special 
hock design provides added bear- 
ing area for added life—also pre- 
vents accidental uncoupling. 


al. 

al 

DOUBLE-PITCH AGRICULTURAL 
ROLLER CHAIN is a dependable, 
long-lasting conveying medium for 
corn picking and similar duty. The 
straight sidebars have ample slid- 
ing surfaces to resist wear. 


v 


ale | 

“> IMPORTANT! AS ~ ") 
Link-Belt Roller Sie had 
Chains for the agricultural . 
field are true roller chains. They 
have free-turning rollers. Hence, 
longer life for chain and sprocket 
because there’s no scrubbing or 


sliding over sprocket teeth. 
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e leaders 


Over 300 quality-conscious farm machine manufacturers 
rely on Link-Belt for chain... and bonus services besides 


6 tw finest farm machine can be stopped dead in its 
tracks by chain failures. That’s why so many fore- 
most manufacturers want the best in chain . . . and 
therefore, choose Link-Belt. The leaders realize that 
the many refinements built into Link-Belt chain make 
a vast difference in field performance. And this im- 
portant consideration, they know, helps assure cus- 
tomer satisfaction for their quality machines. 
Link-Belt chains easily withstand the day-in, day- 
out punishment encountered in the field. They shrug 
off impact and shock loading . . . provide smooth, 
positive, all-weather service. There’s consistent quality 
and unvarying pitch uniformity in every link. 
Link-Belt offers industry’s most complete line of 
drive chains, conveyor chains, attachments and 


400 CLASS PINTLE CHAIN is a dur- 
able, reliable performer often ap- 
plied on row crop harvesters. Closed 
link barrel prevents foreign mate- 
tials from working into the pin 
joint. 


sprockets. Also, “bonus” services that aid the design- 
er, improve the design: application counsel, field 
analysis, laboratory service and others. These services 
multiply the value of Link-Belt chains . . . but because 
they are offered as standard features, they don’t mul- 
tiply the price! 

On any drive or conveying 
application, take advantage of 
Link-Belt’s unmatched facilities, 
experience and services. For de- 
tails, contact your nearest Link- 
Belt office. Ask for 640-page 
Catalog 1050, covering the com- 
plete line of Link-Belt conveyor 
and power transmission products. 


CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Warehouses, District Sales Offices 
and Stock Carrying Distributors in All Principal Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; Canada, Scarboro 
(Toronto 13); South Africa, Springs. Representatives Throughout the World. 
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an 
es , 
good steering gets around... 
me Shown here are Divisions of Ross, plus companies asso- 
a aa ciated with Ross either through partial ownership, license 
c 


or engineering service agreements: 


© Ross Division, Lafayette, Indiana 

2] Gemmer Division, Detroit, Michigan 

© Ingersoll Machine & Tool Co., Ltd. 
Ingersoll, Ontario, Canada 


4) Cam Gears Ltd., Luton, England 
Hydrosteer Ltd., Luton, England 


5) Gemmer-France, Suresnes (Paris), France 


6] Zahnradfabrik Friedrichshafen A. G. 
Schwabisch Gmund, Germany 


ue Motor |berica S. A., Barcelona, Spain 
8) Ross Gemmer Gear Do Brasil Ltda., Sao Paulo, Brazil 
'9) Steerings Pty. Limited , Mascot, N. S.W., Australia 


af Ross provides a gear for every steering need—manual 
or power, constant or variable ratio. Ross invites your 
inquiry. 


POSS STEERING 


ROSS GEAR AND TOOL COMPANY, INC. - LAFAYETTE, INDIANA 
Gemmer Division + Detroit 
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This greatly magnified stylus is drawing a picture of the 
microscopic imperfections in a bearing raceway . . . measur- 
ing each one to within a few millionths of an inch. The 
picture-on-tape which comes out of this specially modified 
micrological instrument is an important tool in BCA’s re- 
search on ball bearing performance. 


This is just one of the precision instruments in the Tempera- 
ture-Humidity-Controlled Instrumentation Room which is 
the center of BCA research on bearings. The result of this 
program is revealed in on-the-job performance of BCA bear- 
ings. They roll dependably under heavy loads and all kinds 
of adverse conditions. 


New testing facilities at the BCA laboratories also include 
specially designed equipment, often identical with equipment 


AT BCA everything’s new but the name 


NEW ONE-OF-A-KIND MICROGRAPH 
draws pictures for bearing research 


in customers’ plants. Here, BCA bearings are tested to exceed 
customer specifications under the exact operating conditions 
experienced by the customer! 


BCA ball bearings are standard original equipment . . . re- 
placement, too . . . for nearly every kind of industry. For 
example, automotive, earth moving, agricultural and machine 
tools. The wide line of ball bearing sizes and types, plus 
BCA’s research and extensive new testing facilities, pays off 
for bearing users. Consider the performance record of BCA 
ball bearings the next time you purchase or specify bearings. 
For more information, or for assistance with 

bearings problems, contact Bearings Company of 
America, Division of Federal-Mogul-Bower Bear- 

ings, Inc., Lancaster, Pa. 


BEARINGS COMPANY ball OO 
OF AMERICA Minimal scarincs, inc 
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Report to Readers... 


"MEAL=SIZE" CUBE, NEWEST FORM A University of Minnesota agricultural engineer 
OF HAY PACKAGE FOR DAIRY COWS told an ASAE meeting last month about a new 

idea in hay baling - a light, 12-inch cube, 
enough for one dairy cow's meal. These 10 to 15-lb bales are easy to handle 
mechanically and dry artificially, which would be a big help in preserving hay 
quality. . .. . In the small bale form, hay has almost twice as much exposed 
area per pound as in the larger conventional bale. Another thing, nearly nine- 
tenths of the hay in small bales is within 3 inches of the surface, as compared 
with about two-thirds for conventional bales. As a result, hay in small bales 
can be dried with duct-type mow driers, with either heated or unheated air, 
almost as easily as the same amount of chopped hay. ... . A further advantage 
of small bales is that they do not have to be stacked or arranged in any 
particular way when placed in a barn mow equipped for drying. They can simply 
be dropped and left where they fall. .. . . To make the small bales, the 
engineers modified a baler originally designed to make conventional bales. No 
difficulty was experienced in making the small bales, even with alfalfa averaging 
35 percent moiSture. .. . . Because of their small size, the cubic bales did not 
buckle. Two pieces of twine per bale were used, but the engineers believe further 
development will indicate that one tie is sufficient. 


NEW CONVEYOR MOVES HAY A Cornell agricultural engineer has developed a mow 
FROM MOW TO FEED CHUTE conveyor that gives promise of saving much energy and 

: time from farm workers. Replacing the laborious task 
of moving hay by hand from mow to feed chute, the hay is placed on a moving chain 
of flights on this new conveyor which slides it to the chute, from whence it is 
carried down into the animals' feeding troughs below. ... . The device is said 
to cut down the time of handling the hay by one-third and it can be used for 
either chopped or baled hay. 


MECHANICAL HARVESTING OF "The future for the mechanical harvesting of tomatoes 
TOMATOES LOOKS PROMISING looks even more promising than for such crops as 
beans, peas or pickling cucumbers." So stated a 
Michigan AES agricultural engineering-horticulture research team at an ASAE 
meeting. Several changes have been made in their prototype harvester to be field 
tested again this season. So far, it is stated, no mechanical problem has 
appeared that cannot be Solved. ... . Studies are continuing on testing of 
varieties, cultural practices, chemicals for concentrated fruit set, methods for 
handling fruit after harvest, and development of a planting and harvesting 
sequence intended to insure a uniform Supply of harvested tomatoes at the 
procesSing plant. ... . The incentive for developing a successful tomato 
harvester, mentioned elsewhere in this issue, lies mainly in the increasing 


difficulty of procuring hand labor, a major item in an estimated potential saving 
of 15 million dollars for growers. 


ENGINEERS CAN NOW MEASURE The Idaho Engineering Experiment Station is in 
SNOW PACK ELECTRONICALLY process of developing compact, automatic, electronic 
equipment for recording the thousands of snow 
measurements taken each winter by the U.S. Soil Conservation Service for 
reporting the potential annual water harvest. It is said that one of the complete 
units for this purpose, including transistors (in place of vacuum tubes) and 
storage batteries, would occupy no more space than a suitcase. ... . By means of 
such units, the water content of the snow, as well as of the soil under the snow, 
would be automatically measured electronically. Data for such measurements 
would always be available for transmission, on query electronically by the 
central station. Units and batteries can be left in place for the nine months 
of the snow-survey season and then checked, repaired or replaced during the three 


summer months. (Continued on page 420) 
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75-MILLIONTHS OF AN INCH BARRIER 
HALTS METAL MIGRATION 


JUST BENEATH THE FRESH OVER- 
PLATE OF THESE F-M ENGINE BEAR- 
INGS (LEFT) LIES A TENUOUS DIFFU- 
SION BARRIER. Though this film of 


metal is only 75-millionths of an inch 
thin, it stops tin in the overplate from 
migrating into the lining metal beneath. 
Its presence is important to bearing over- 
plate performance, particularly during 
the critical period of engine break-in. 
Maintaining uniform thinness as well as 
uniform composition of the plated barrier 
is most important . . . and most difficult 
to achieve on a production scale. Federal- 
Mogul research has developed a unique, 
extraordinarily precise method for con- 
trolling both the thinness and the metallic 
composition of this barrier, within nar- 
row limits. And the performance of F-M 
engine sleeve bearings attests to the 
success of the method! 


sepeeenemaasas 


RESEARCH INTO ELECTROPLATING 


problems is a continuing project in the F-M 
laboratories. Unusual precision equipment 
and facilities are employed, many of which 
have been specially designed and engineered 
by F-M to solve problems of sliding-bearing 
application. As a result, Federal-Mogul en- 
gineered sleeve bearings, precision thrust 
washers, formed bushings, and low-cost 
spacers provide the finest pos- 

sible performance character- EDERA Have you a problem with bearings, bushings or washers? Are you considering the development or 
istics for any application. F [ redesign of an item of the type shown above? We'll be glad to show you how the job can be done most 


effectively and economically. For information, write Federal-Mogul Division, Federal-Mogul-Bower 
Bes Bearings, Inc., 11081 Shoemaker, Detroit 13, Michigan. 


oO 


3 WE DIVISION OF 
tees -soenaes FEDERAL-MOGUL-BOWER 
MARMARA BEARINGS, INC. 
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- » « Report to Readers (continved from page 418) 


ELECTROSTATIC SEPARATOR DEVELOPED TO A USDA agricultural engineer reports an 
SEPARATE CROP SEEDS FROM WEED SEEDS important new development in seed 
cleaning - an electrostatic seed 
separator. This development was made possible by the fact that crop seeds and 
weed seeds conduct electrical charges at varying rates. ... . The screening 
used in many seed separators does a poor job of sorting mixtures of crop and weed 
seeds because they are almost identical in size and shape. In the electrostatic 
separator, however, the seeds pass through a high-voltage electrical field and 
are charged and separated according to their electrical conductivities. ... . 
This development is specially significant in light of the fact that some 150 
kinds of agricultural seeds are produced annually in the United States with 


a value of more than $300 million - and this does not include vegetable and 
flower seeds. 


MECHANIZATION RATED A MUST IN Many industry experts agree, it is said, that 
HARVESTING AND HANDLING FRUIT those farm crops, the harvesting and handling 

of which are not mechanized, will not continue 
to be produced on a commercial scale. The case of fruit crops presents perhaps 
the most glaring example, requiring as it does each year nearly 900,000 migratory 
workers. To develop mechanical equipment to greatly reduce this need and 
otherwise reduce harvesting and handling costs presents the challenge, say USDA 
agricultural engineers, of some of the most difficult problems in machinery 
design. . .. . These engineers report success of machines and methods for 
commercial production of prunes in California, and experimental models are 
under test for harvesting olives, peaches and apricots in the West and sour 
cherries, blueberries and plums in Michigan. Cherry-harvesting equipment on 
trial in Michigan, for example, shakes 95 to 98 percent of the crop into 
collecting frames, from which conveyors move the fruit to tanks of cold water 
mounted on pallets. 


CHEMICAL CONTROL OF WEEDS AND OF A USDA plant pathologist-agricultural 
PLANT DISEASES GOES UNDERGROUND engineer research team told an ASAE 

meeting last month that chemicals for 
controlling weeds and plant diseases are more effective when applied underground 
than when sprayed or spread on the surface and worked into the soil with tillage 
tools. The researchers reported on tests with fluorescent tracers, now in use 
for such purposes as crime detection and medicine, to locate accurately the 
placement of herbicides and fungicides in the soil. ... . They developed a 
special device for spraying the chemicals behind a 20-inch-wide blade mounted on 
a cultivator. It was found in these tests that mixing the chemicals with soil 
after the subsurface application did not increase their effectiveness. 


CHOICE OF CONDITIONER MAKES LITTLE Given fairly good drying weather, the 
DIFFERENCE IN EFFECT ON HAY DRYING researchers say the field-drying time for 

alfalfa hay can be reduced one day by 
using a hay conditioner directly after mowing. However, University of Minnesota 
agricultural engineers say the type of hay conditioner chosen makes little 
difference so far as the effect on drying the hay is concerned. They have 
recently compared five types of conditioners, one was a crusher with smooth rolls; 
a second had rolls with tire carcass stamping; a third was a bar-type crimper, 
and a fourth was a crimper-crusher with one smooth steel roll and another roll 
with steel bars welded to it in a Spiral pattern. The fifth type was a 12-foot 
swather with 4-foot crimping rolls. . .. . Results from use of all five types 
of conditioners on first-crop alfalfa-brome and on second cutting of all alfalfa 
were virtually the same. More important than the type of conditioner, say the 
engineers, is to have the machine properly adjusted. Such differences as the 
engineers did find among the different types of conditioners was due mainly to 
adjustment rather than to design. 
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BENDIX ANNOUNCES FIRST 
BAND/DISC TRACTOR BRAKE 


Bigger brake capacity in smaller package 


Now—from Bendix, brake headquarters of the world—comes the 
first band/disc tractor brake—a better brake for tractor manu- 
facturers, dealers and operators alike. This unique design provides 
increased torque capacity in a smaller brake—and permits rapid 
heat dissipation for added efficiency. It is entirely enclosed on the 
tractor for safety, and is sealed against the dust, mud and water 
of farm work. It has a minimum number 
of parts for easiest maintenance. Adjust- 
ments are simple and external. 


@ NEW, SIMPLE DESIGN. Band/disc combination pro- 
vides high, self-energizing torque output; maximum 


lining area in minimum space. 


@ INSTALLATION. On wheel or jack shaft. 


Write today for complete information: 


Bendix tiv?scx South Bend, ip. 
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Low-cost, 2-3-plow Diesel 


gives you more do-ability: famous IH durability! 


32 hp* International’ B-275 outfeatures other 
2-3-plow Diesels...outworks, outsaves them all! 


The B-275’s price tag is low! Fuel savings of up to 
50% help it pay for itself, fast! But greater ‘‘do- 
ability” is what makes the rugged B-275 the most 
wanted Diesel in its class. 


Smooth, 4 cylinder direct-start Diesel engine 
delivers 29 drawbar hp for just pennies an hour. 


*Belt hp corrected to standard conditions 


Seven power sizes— 10 to 85 hp—with today’s widest 
choice of models and fuels make it easy for a farmer 
to pick a Farmall® or International tractor that exactly 
fits his needs. All these IH tractors have job-speeding, 
work-saving features galore. And extra built-in weight 
for more seasons of carefree service, and operator 
comfort that tops ’em all are typical bonus features. 
Contact your IH dealer for a demonstration of any 
1H tractor and matched McCormick® equipment. 


422 


And eight speeds forward exactly match power to 
the load. This can skyrocket daily work output 
...Slash costs on every farming job. 

New differential lock instantly locks a slipping 
drive wheel to its ground-gripping mate to power 
through tough spots non-stop. Rugged 3-point 
hitch handles more 3-point equipment than any 


other tractor! 
Pa 
| 
INTERNATIONAL 
i . HARVESTER dealer 


International Harvester Products pay for themselves in use—Form Tractors and Equip- 
ment... Twine . . . Industrial Tractors . . . Motor Trucks . . . Construction Equipment— 
General Office, Chicago 1, Illinois 


See your 
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IMPLEMENT BEARING 


Extreme stress, misalignment, chaff and dust are field. Rollway Bearings are superior in metals, fit 


some of the job hazards that make a sealed solid and finish to most implement specifications. 


cylindrical roller bearing imperative in this New , , : 
Whatever your particular requirements might be: 
Holland baler. Also, farmers want low-maintenance F . , 
. either off the shelf, or special designs for special 
machines that need a minimum of lubrication. All 4 ‘ 
problems—Rollway can supply the right bearing for 
these requirements were met by Rollway’s engi- et 2 F 
- . ‘ the right job on tractors and farm implements. 
neers, who for more than 50 years have been de- 


veloping the practical out of the possible. 


And the price is right! 


ROLLWAY 


‘Complete Line of Radiol ond Thrust Cylindrical Roller Bearing: 


Rollway Bearings are engineered especially for 


the range, speeds, load shocks and hours-of-continu- 


Ous-service so important to the farm implement 


ENGINEERING OFFICES: Syracuse @ Boston © Chicago @ Detroit » Toronto @ Pittsburgh @ Cleveland @ Seattle e Houston @ Philadelphia @ LosAngeles e SanFrancisco 
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Oliver No. 241 wheeled tandem disc harrow with 
semi-flexible frame, equipped with 40 Ingersoll Discs. 
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with Ingersoll cross-rolled steel Discs 


You start with a big, all-purpose tandem disc harrow .. . like this wheeled 
Oliver No. 241. You equip it with tough, sharp, Ingersoll cross-rolled steel 
discs. Result: once-over, and the seedbed’s prepared—in any kind of soil, 
whether the field is flat, clean, stony or stumpy, rough, hilly or terraced. 

Ingersoll discs help any harrow do better work, longer. They're the only 
discs made of TEM-CROSS® steel, Ingersoll’s super-tough tillage steel that 
is cross-rolled for greatest strength and impact resistance. So they stay on 
the job, get the work done fast without cracking, tearing or curling. 

And that's why Oliver, and a// leading implement makers, use Ingersoll discs 
as original equipment. To assure your customers this same fine quality for 


replacement use, always ask your implement maker for Ingersoll discs. 


INGERSOLL PRODUCTS DIVISION 
Borg-Warner Corporation « Chicago 43, Ill. 
WORLD'S LARGEST MANUFACTURER OF DISCS = : 


THE ONLY MANUFACTURER OF DURA-DISC—THE STEEL THAT S THE 


S 1S 


Export Sales: Borg-Warner International, 
36 S. Wabash, Chicago 3 


ECONOMICAL REPLACEMENT FOR HIGH COST ALLOYS 
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Panels are fabricated right on simple jigs. Panels 


may be constructed as an off-season chore on the 
farmstead. 
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Now you can advise farmers about an economical method 
for the construction of post-free panelized farm buildings. 
Designed on a 4-foot module, this building system 

Finished panels are easily tipped up and nailed may be built in its entirety on the farmstead. 

into place. Building widths range from 20 to 40 feet. 

Versatile West Coast lumber, available at any retail 
lumber yard, is the right material for assembly of the panels 
at any season of the year. Erection on a treated wood 
foundation permits construction in cold weather. A 24’x 60’ 
building of this type has been erected in 5 hours! 

Full information on the construction and erection 
of panels and trusses is available to you and 
the farmers in your area FREE! 


FREE 

Write for informative 
booklet on 

‘How to Fabricate 
and Erect Panelized 
Farm Buildings” to 


A farm tractor and loader positions pre-fabricated WEST COAST LUMBERMEN’S ASSOCIATION 


trusses, during five-hour erection time. 1410 S. W. Morrison, Portland 5, Oregon 


DOUGLAS FIR * WEST COAST HEMLOCK + WESTERN RED CEDAR 
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engineering help 
fast delivery 
uniform quality 
special compounds 


National’s District Field Offices give you fast service on O-Ring 
engineering problems and O-Ring procurement. You talk with seasoned 
field engineers equipped with the latest O-Ring information and backed 
up by the plants of one of America’s largest sealing products manufac- 
turers. National O-Rings are precision-made, uniform in quality, specified 
and used by leading equipment manufacturers across America. 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio; Redwood City and Downey, California 


CALL YOUR NATIONAL FIELD ENGINEER 

Atlanta 8, Georgia: George W. Smith Company, 394 Williams St., N.W., JAckson 3-7140; Chicago (Franklin Park) Illinois: 

10013 West Grand Ave., GLadstone 5-4420; Cleveland 18, Ohio: 210 Heights Rockefeller Bidg., 3091 Mayfield Road at 

Lee, YEllowstone 2-2720; Dallas 19, Texas: Benson Engineering Company, 2514 West Mockingbird Lane, FLeetwood 

2-7541; Detroit 27, Michigan: 13836 Puritan Avenue, VErmont 6-1909; Indianapolis 5, Indiana: 2802 N. Delaware St., 

WAlnut 3-1535; Kansas City (Prairie Village) Kansas: Benson Engineering Co., 2902 West 72nd Terrace, ENdicott 

2-2843; Los Angeles (Downey) California: 11634 Patton Road, TOpaz 2-8163; Milwaukee 4, Wisconsin: 647 W. Virginia 

Street, BRoadway 1-3234; Red Bank, New Jersey: 16 Spring Street, SHadyside 7-3242; Wichita, Kansas: Benson 

Engineering Company, 519 So. Broadway, AMhurst 2-6971 6342 
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EXTENDING OUR HORIZONS 


NE of Webster's definitions for hori- 

zon is “limit or range of perception 
or experience.” Note that it is not limit of 
sight alone, but of perception and experi- 
ence of that which is seen. 

As a boy on an Iowa farm, my personal 
horizons were definitely limited — both my 
sight and my thoughts and aspirations. The 
visual horizon there could be expanded by 
cilmbing to the top of the silo or the wind- 
mill tower. My mental horizon was ex- 
tended by reading, by the new invention of 
radio, and by contacts with professional 
agriculturists, educators, and _ scientists. 
Among these were the vocational-agriculture 
instructor, the math and physics teacher, 
the school superintendent and the county 
4-H club leader. 

However, on finishing high school, the 
possibilities for widening personal-experi- 
ence horizons appeared quite limited for 
the son of immigrants who had just lost 
everything in the 1929-30 economic crash. 
But, by what the professional folks taught 
me, I managed to win a trip to the National 
4-H Congress and was there inspired by sev- 
eral national leaders. Then, in the state fair 
judging competition, a modest scholarship 
was won at Iowa State College, where I had 
the privilege and pleasure of studying under 
Dr. J. B. Davidson, one of the revered 
founders of our profession and our society. 
Needless to add, he and his staff truly ex- 
tended my horizons. 

It may now seem to many of you that 
the horizons of our profession are likewise 
limited. We know that the economic status 
of the industry of agriculture which we 
serve, and of its farmers, is not good in 
comparison with other industries or other 
segments of our population. This was 
pointed up strongly to me in a letter from 
G. B. Gunlogson of Racine, Wisconsin, one 
of our ASAE members who has retired from 
business, but who is still active in an effort 
to point out the need for engineering leader- 
ship in agriculture. 

Mr. Gunlogson stated that ‘during the 
last ten years the output per man-hour on 
the farm has gone up over 60 percent, while 
the farmer's income from this production 
has gone down. In fact, his buying power 
(parity ratio) has gone down about 15 
percent in ten years. Yet the cost of the 
market basket has advanced 10 percent.” 
Mr. Gunlogson further pointed out that 
agricultural engineers should assume more 


Annual address of the President of the 
American Society of Agricultural Engineers 
before the 53rd Annual Meeting of the So- 
ciety at Ohio State University, Columbus, 
June 12-15, 1960. 
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President, ASAE, 1959-60, and chief engi- 
neer, New Holland Machine Co., Division 
of Sperry Rand Corp. 


initiative in providing effective leadership 
for the entire industry of agriculture, and 
he is continuing his worth-while efforts as 
a member of our ASAE Forward Planning 
Committee. 

My own thought is that the farmer needs 
us — both the service and the leadership of 
agricultural engineers — even more now 
than if he were prospering in a flourishing 
industry. While the situation may make 
some aspects of our task more difficult, 
surely it is all the more of a challenge to 
us for that very reason. 

Perhaps our profession will find, as I 
learned in my youth, that it is easier to get 
some things done during times of economic 
stress. For example, the fact that a college 
education cost very little then, in compari- 
son with the present, has been forcibly 
brought home to me as I now plan to edu- 
cate my three daughters. 

In endeavoring to extend the horizons of 
our profession, we must of course recognize 
that it is imperative that each of us continue 
to do a good job in our respective fields. 
The risks of neglecting our present work or 
of extending ourselves too far are obvious, 
and we must not risk the certain conse- 
quences of such rash action. 

However, as we grow, we should and 
must broaden out into new fields so that 
we may use our training, skills, and experi- 
ence in applying scientific knowledge to 
new problems that will further benefit our 
farms and farmers. One rather obvious field 
in which we are now becoming engrossed is 


that of materials handling on the farm and 
the related field of farmstead mechanization. 
This we might well have done long ago 
since the basic knowledge needed to im- 
prove farm materials handling and to mech- 
anize the farmstead has been available for 
many years. Admittedly, many serious prob- 
lems are involved including the following: 

1 Farmstead mechanization cuts across 
present divisional lines of our profession. 
Power, mechanical equipment, structures and 
electricity (both for power and for control) 
are all involved. 

2 Huge present investments exist in 
structures and facilities which are perma- 
nent and fixed and cannot be readily “traded 
in” like an automobile, tractor, combine, or 
hay baler. 

3 New merchandising methods need to 
be worked out to distribute this type of 
equipment on a mass basis. This leads to 
sticky questions such as, who does the con- 
struction work — the field engineering? Or, 
can we work out means to show dealers and 
farmers quickly how to revise structures and 
install new items without specific, detailed 
specifications for each installation? 

To help make a start in this difficult field, 
we have enjoyed assistance in the form 
of goading by another impatient leader, 
George H. Seferovich, editor of Implement 
& Tractor magazine, who has stimulated 
this development through critical editorials 
and excellent feature articles. Developments 
in the past few months indicate that we are 
finally making progress in solving these 
problems for the farmer, in cooperation with 
the related industries that provide his 
power, his equipment, and his materials. 
The Farmstead Engineering Conference to 
be held next September at Urbana, IIL, 
which has been planned and organized by 
some of the forward-thinking leaders of our 
profession, should help accelerate this vital 
program. 

Another new field which warrants our 
attention is that of food processing and tech- 
nology —or food engineering, as it has 
come to be more properly termed. Dr. 
Arthur W. Farrall, head of the agricultural 
engineering department at Michigan State 
University, has long believed that this field 
should rightfully be another major division 
of agricultural engineering. In keeping with 
this thinking, for the past decade or so 
Michigan State has offered courses for train- 
ing agricultural engineers in food process- 
ing engineering. A number of these graduates 
now hold responsible positions in the food- 
processing industry. Now, a new depart- 
ment in food science has been established at 

(Continued on page 456) 


427 


ee 
: ee 
| «y 
y | a 
reas : . \3 
ee . 


~ 


. 


Emergence Energy 


of Plant Seedlings 


Seed environment essential for maximum emergence of seedlings 


C. T. Morton and W. F. Buchele 


Assoc. Member ASAE 


plant growth can be recognized by the experienced 

observer, they have not been defined satisfactorily in 
mathematical or physical terms. No single value or group 
of values expresses the optimum conditions for germination 
and seedling emergence. 


gerne physical properties of soil conducive to 


At present, the design of precision planters is ham- 
pered by lack of adequate basic information concerning 
ideal environment for rapid emergence of seedlings. Factors 
such as soil moisture content, seedbed tillage, depth of 
planting, amount and position of compacting pressure, 
aeration, and mechanical impedance to emergence must be 
accurately described in physical terms so they can be trans- 
lated into a functionally designed unit. 

This paper reports a method of measuring force and 
energy exerted by a mechanical seedling (a steel probe sim- 
ulating a seedling) as it moves upward through the surface 
soil under different levels of soil compaction and soil mois- 
ture. Basic factors affecting the energy required for emer- 
gence of plant seedlings will be presented along with sug- 
gestions for reducing the energy. 


Review of Literature 

The literature survey revealed that the forces exerted by 
plants on their surroundings was studied by Pfeffer in 1893 
as translated by Gill (2)*. He measured the force exerted 
by various species of plants on soils by encasing the root of 
a seedling in a plaster of paris block and the shoot in 
another block. He observed that significant growth occurred 
with axial counterpressure up to about 10 atm (atmos- 


pheres) and with radial counterpressures up to about 6.5 ~ poo 
500 millibars (a unit of pressure—1,000 dynes per square 


atm. Pfeffer also measured the external work performed by 
a growing plant; in a 24-hr period at a moisture content of 
18.3 percent, the work performed by a corn root was found 
to be 1290 gm-mm. He reported that, when a root was 
grown against a resistance, the rate of growth was zero until 
the cellular tugor pressure increased sufficiently to overcome 
the resistance. After this point, the growth rate in general 
was found to be constant and up to a certain point, inde- 
pendent of the magnitude of the external resistance. Pfeffer 
reported that since the root had plastic properties, the path 
of growth would generally be along the line of least resist- 
ance. This indicated that the pressure exerted by a root 


Condensed version of a paper presented at the Annual Meeting 
of the American Society of Agricultural Engineers at Ithaca, N. Y., 
June 1959, on a program arranged by the Power and Machinery 
Division. (NOTE: The original paper was based on an MS. 
thesis by the senior author, prepared while attending Michigan 
State University.) Authorized for publication as Journal Article 
No. 2603 of the Michigan Agricultural Experiment Station. 


The authors —C. T. Morton and W. F. BUCHELE — are, re- 
spectively, research engineer, Tractor and Implement Division, Ford 
Motor Co., Detroit, Mich., and associate professor, agricultural 
engineering department, Michigan State University, East Lansing. 

*Numbers in parentheses refer to the appended references. 


428 


Member ASAE 


would be less than the pressure measured with a pene- 
trometer. High values of axial pressures were encountered 
when the root was confined in the radial direction. 

Gill (3) devised a rubber diaphragm cell that offered 
mechanical impedance to root growth under controlled soil 
atmosphere. He reported that the rate of growth fell to 
zero at small levels of impedance when the oxygen content 
was low. The first increment of chamber pressure reduced 
the rate of elongation more than the second increment. The 
deformed roots were examined microscopically and the 
cells were found to be flattened. As the applied chamber 
pressure was increased and oxygen content of soil atmos- 
phere decreased, the root growth decreased. 

Hudspeth (6) studied the effect of planting depth on 
the rate and total emergence of cotton. Although the final 
emergence was not affected by depth of planting, signifi- 
cantly higher yields were harvested from the 1 to 2-in. 
planting depths as compared to a 4-in. depth. 

Carnes (1) used the modulus of rupture to measure the 
breaking strength of crust under conditions of wetting and 
drying. He reported that reducing the rate of drying in- 
creased the strength of the crust. An inverse relationship 
was found between the breaking strength and moisture con- 
tent of the crust. The chemical nature of the soil affected 
the breaking strength of the crust. In cotton fields, the 
modulus of rupture of the soil crust was greater in the 
middles than on the ridges. 

Hanks and Thorp (4, 5) reported that the modulus of 
rupture is a good measure of crust strength as related to 
seedling emergence of wheat and similar plants. They 
found that the limiting crust strength was between 200 and 


centimeter or 0.0145 psi) for wheat seedling emergence and 
appeared to decrease as the amount of available moisture de- 
creased. The rate of wheat seedling emergence was directly 
related to soil moisture content. Bulk density was related 
indirectly to seedling emergence in that any change in bulk 
density changed other factors such as oxygen diffusion rate 
and soil crust strength. Wheat seedling emergence was not 
influenced by seed spacing or crust thickness for a range of 
crust strengths as measured by the modulus of rupture. The 
force required to break a ¥-in.-thick soil crust was 1.83 
times greater than for a ¥%-in. crust. Their data indicated 
that the emergence of a wheat seedling through a crust is 
influenced by the strength of the crust immediately around 
the growing tip and not by the strength of the entire crust. 
Apparatus 

An instrument (Fig. 1) was designed, fabricated, and 
developed for measuring the energy expended during the 
emergence of a “mechanical seedling’ (probe). The 
mechanical seedling was forced upward through a surface 
soil formation in a manner similar to an emerging seedling. 
The instrument consists of a simply supported beam em- 
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CARRYING PLATFORM FOR 


SOIL SAMPLES 
CANTILEVER BEAM rf 


FOR POSITION 
MEASUREMENT 


LIFTING AND LOWERING 
/ MECHANISM 


——— TWO CHANNEL 
SP (OSciLLogRarPH 


RECORDER 


520 BRUSH 
AMPLIFIERS 


MECHANICAL 
SEEOLING 


SIMPLY SUPPORTED SEAM 
FOR FORCE MEASUREMENT 


Fig. 1 Diagram of soil penetrometer used in the research study 
reported in this paper (Original design by B. A. Stout, agricultural 
engineering department, Michigan State University) 


ploying an SR-4 strain gage bridge for sensing the force 
being exerted by the mechanical seedling, a holder for 
which was located in the center of the beam. A cantilever 
beam with a four-arm strain gage bridge was used to indi- 
cate the position of the mechanical seedling tip in the soil. 
The signals from the strain gage bridges were amplified by 
two model 520 Brush amplifiers and were recorded on a 
two-channel oscillograph. This gave a continuous record 
of force and position as the mechanical seedling was pushed 
through a 3-in. depth of soil. The relationship between 
force and chart-line deflection was linear. 

The lifting and lowering mechanism consisted of a 
plexiglass platform and a gearing arrangement attached to 
two 15-in.-long Acme screws. A ¥3-hp electric motor op- 
erated the Acme screws and lowered the soil sample onto 
the mechanical seedling at a constant rate. A variable-speed 
Grahm transmission varied the speed of the lifting and 
lowering mechanism from 4 to 6 in. per minute. 


The force on the mechanical seedling could be measured 
to 0.01 Ib with the instrument at maximum amplifier sensi- 
tivity. The cantilever beam for position measurement was 
calibrated for a 4-in. displacement of the mechanical sced- 
ling, the position of which could be recorded to the nearest 
0.1 in. 


Procedure 


Air-dry Brookston sandy loam soilt was screened 
through a U.S. No. 16 screen to obtain a uniform soil. The 
moisture content was adjusted by placing 2500 grams of 
soil in a container and adding the amount of water cal- 
culated to produce moisture contents of 12, 16, and 20 
percent. (All soil moisture contents are expressed as percent 
dry-weight basis.) The container was sealed and the mix- 
ture was allowed to attain equilibrium during a period of 
3 days. The container was shaken for a few minutes each 
day. The soil was again screened through a U.S. No. 16 
screen to break clods formed during wetting of the soil and 
to insure a uniform moisture distribution. The container 
was sealed and at least one more day was allowed for the 
soil moisture to reach equilibrium. The soil was trans- 
ferred to plastic boxes 7 in. long, 5 in. wide, and 4 in. deep. 


+Mechanical analysis was determined by Stout (7); 2 atm ten- 
sion—17.4 percent dry basis (63 percent sand, 23 percent silt, and 
14 percent clay) ; 15 atm tension—9.1 percent dry basis. 
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Nine holes had previously been drilled in the bottom of 
cach box for passage of the mechanical seedling. The holes 
were covered from the bottom with masking tape. A soil 
depth of 3 in. after compaction was used in all experiments. 
A calibrated proof ring and a hydraulic press were used to 
apply the compaction pressures either to the soil surface or 
at a l-in. depth. The mechanical seedling was pushed 
through the soil samples immediately after they were pre- 
pared and at predetermined later dates. The soil samples 
were stored in a constant-temperature room maintained at 
70 deg F. In one experiment, the tops of the boxes were 
sealed to prevent loss of soil moisture. In all other experi- 
ments the tops were removed and the soil allowed to dry 
normally. 

Mechanical seedlings with tip diameters of 0.078, 0.106, 
0.162, and 0.274 in. were fabricated. The tip diameter of 
the mechanical seedling was larger than the stem diameter. 
This reduced adhesive frictional forces between soil and 
stem as the mechanical seedling passed through the soil. The 
0.078-in. mechanical seedling is approximately the diameter 
of a corn seedling shoot. The average diameter of a pro- 
truding navy bean crook (Michelite variety) was 0.274 in. 
The velocity of the mechanical seedling while moving 
through the soil was held constant at 6 in. per minute. 

All treatments were replicated at least four times. Each 
value for the graphs and tables is an average of four in- 
dividual measurements. 

The area under the force-versus-depth curve recorded 
by the oscillograph was determined with a planimeter and 
reduced to inch-pound units. This value was the energy 
exerted by the mechanical seedling during emergence. 


Results 
The 


in this 
follows: 

Effect of Mechanical Seedling Diameter on the Force and 
Energy Required for Emergence. Mechanical seedlings were 
forced upward through a 3-in. depth of soil (16 percent 
moisture) which had received surface compaction pressures 
of 2, 24%, 5, and 10 psi. Non-drying conditions were 
maintained by keeping the boxes covered except during test. 
Mechanical seedlings of 0.078, 0.106, 0.162, and 0.274 in. 
in diameter were used. 

The emergence energy (the energy required for emer- 
gence of the mechanical seedling) increased directly with 
seedling diameter and compaction pressure (Fig. 2). The 
larger increments of increase with diameter occurred at the 
higher compaction pressures. 

The relationship between shearing position (the depth 
below the soil surface at which the inverted cone of soil 
shears from the main body of soil due to the force of the 
mechanical seedling), mechanical seedling diameter and 
compaction pressure for 16 percent soil moisture is shown 
in Fig. 3. The position of shear remained relatively con- 
stant as the compaction pressure increased; therefore, it ap- 
pears that the depth of shearing position for a condition of 
no evaporation from the soil surface is independent of 
compaction pressure. The depth of shearing position de- 
pends upon the diameter of the mechanical seedling. The 
weight of the soil cone sheared by the seedling tip also in- 
creased with mechanical seedling diameter. The cone sheared 
from the soil by the mechanical seedling was similar in ap- 


four individual laboratory experiments conducted 
study are presented in chronological order, as 
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... Plant Emergence Energy pearance to the cones produced during the emergence of 
plant seedlings. 


Table 1 presents maximum force, emergence energy, 
and shearing position data. The maximum emergence force 


OQ=— 10 PSI | also increased with seedling diameter and compaction pres- 
led § PSI sure. The graphs for maximum force data are similar in 
G 2 ‘4 PSI shape to the curves shown in Fig. 2. 


Effect of Soil Moisture Content, Compaction Pressure, 
and Drying on the Force and Energy Required for Emer- 
gence. Initial soil moisture contents of 12, 16, and 20 per- 
cent were used. Compaction pressures of 1, 1, 2, 4, 8, and 
16 psi were applied to the soil surface. A mechanical seed- 
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MECHANICAL SEEDLING DIA.-IN. 


Fig. 2 Emergence energy versus mechanical seedling diameter for 
surface-compaction pressures of ¥2, 242, 5, and 10 psi under non- 
drying conditions. Soil moisture content, 16 percent 
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O wreerecemme SOIL SURFACE DRYING TIME— DAYS 
WARE AER LIEW RA TRE USMY UE SA VAA C Fig. 4. Emergence energy versus drying time for surface compac- 
tion pressures of 42, 1, 2, 4, 8, and 16 psi. Initial soil moisture 
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Fig. 3 Shearing position versus surface-compaction pressure for Fig. 5 Emergence energy versus drying time for surface-compac- 
mechanical seedling diameters of 0.078, 0.106, 0.162, and 0.274 tion pressures of 12, 1, 2, 4, 8, and 16 psi. Initial soil moisture 
in. under non-drying conditions. Soil moisture content, 16 percent content, 16 percent 


TABLE 1. EMERGENCE ENERGY, MAXIMUM EMERGENCE FORCE AND SHEARING POSITION DATA FOR VARIOUS 
SURFACE-COMPACTION PRESSURES AND MECHANICAL SEEDLING DIAMETERS 


Mechanical Seedling Diameter, Inches 


0.078 7 0.106 0.162 0.274 
é Maximum Maximum Maximum Maximum 
Surface Emer- emer- Emer- emer- Emer- emer- Emer- emer- 
Compaction gence gence Shearing gence gence Shearing gence gence Shearing gence gence Shearing 
Pressure energy force position energy force position energy force position energy force position 
psi in.-lb lb in. in.-lb Ib in. in.-Ib lb in. in.-lb Ib in. 
yy 0.45 0.63 2.37 563 0.14 0.97 1.07 0.29 1.20 1.79 0.573 2.05 
2% 1.44 0.65 2.35 2.17 0.56 0.84 4.00 1.18 1.18 5.42 2.36 1.82 
5 2.26 0.56 2.44 3.44 0.94 0.89 5.40 1.74 1.22 ye | 2.93 1.92 
10 4.11 0.59 2.41 6.00 1.47 0.72 10.66 3.03 1.13 16.40 6.24 1.74 
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upward through the soil samples imme- 
diately after they were prepared and 1, 
2, 4, 8, and 16 days later. 

The emergence energy increased di- 
rectly with drying time, compaction pres- 
sure, initial soil moisture content, and 
inversely with moisture content at time of sampling (Figs. 
4, 5, and 6). The rate of increase in the emergence energy 
with respect to drying time was the largest for the high com- 
paction pressures. At initial soil moisture contents of 12 
and 16 percent and low surface-compaction pressures, the 
emergence energy tended to decrease after a drying period 
of 8 days (Figs. 4 and 5). This can be explained by cracks 
in the soil surface caused by the compacting pressure and 
drying. The mechanical seedling emerged through these 
cracks, resulting in low values for the emergence energy. 

In Fig. 7 the relationship between emergence energy 
and drying time is given for a surface compaction pressure 
of 8 psi applied at initial soil moisture contents of 12. 16, 
and 20 percent. These curves indicate that for a given com- 
paction under drying conditions, the emergence energy in- 
creased directly with the initial soil moisture content. One 
explanation is that, in the soil moisture range used, the 
moist soils under a given pressure compacted to a greater 
bulk density and developed greater strength than soils at 
lower moisture contents. Greater mechanical strength was 
also produced in the surface layer when these moist soils 
were subjected to drying conditions. Curves of the same 
general shape were obtained for surface-compaction pres- 
sures of 14, 1, 2, 4, and 16 psi. 

The depth of the shearing position (Fig. 8) of the cones 
below the soil surface under drying conditions changed 
only slightly with compaction pressure and length of dry- 
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Fig. 7 Emergence energy versus drying 
time for a surface-compaction pressure 
of 8 psi and initial soil moisture con- 

tents of 12, 


2 4 6 8 W 2 14 16 


10 12 14 


16 


Fig.8 Shearing position versus compac- 
tion pressure for initial soil moisture 
contents of 12, 16, and 20 percent 

under drying conditions of 8 days 
16, and 20 percent 


ing time, and decreased as the initial soil moisture content 
increased. 

Table 2 is a tabulation of the values for emergence 
energy, maximum emergence force, average emergence 
force, and shearing positions for various compaction pres- 
sures for a drying period of 8 days. Curves of the same 
general shape as shown in Figs. 4, 5, and 6 were obtained 
for the average and maximum emergence force. 

The amount of moisture lost from the soil surface at 
moisture contents of 12, 16, and 20 percent for a drying 
period of 8 days is recorded in Table 3. 

These data indicate that the largest moisture loss oc- 
curred at a compaction pressure of 16 psi for initial soil 


(Continued on page 453) 
TABLE 3. MOISTURE LOST FROM SOIL SURFACE _ INI- 


TIALLY AT VARIOUS MOISTURE CONTENTS AND COM- 
PACTION PRESSURES FOR A DRYING PERIOD OF 8 DAYS 


Initial Soil Moisture Content (Percent) 


Surface 
compaction 
pressure 12 16 20 
psi grams grams grams 
Y, 113.8* 115.3 234.0 
1 i723 123.5 268.3 
2 118.0 132.0 260.8 
4 119.3 136.0 290.8 
8 120.0 135.35 308.7 
16 126.3 156.5 


323.0 


*Moisture lost by evaporation from soil surface. 


TABLE 2. EMERGENCE ENERGY, MAXIMUM FORCE, AVERAGE FORCE, AND SHEARING POSITION DATA FOR VARIOUS 
INITIAL SOIL MOISTURE CONTENTS AND SURFACE COMPACTION PRESSURES FOR A DRYING PERIOD OF 8 DAYS 


Initial Soil Moisture Content (Percent) 


12 16 20 
Maximum Average Maximum Average Maximum Average 
Surface Emer- emer- emer- Emer- emer- emer- Emer- emer- emer- 
compaction gence gence gence Shearing gence gence gence Shearing gence gence gence Shearing 
pressure energy force force position energy force force position energy force force position 
psi in. Ib Ib Ib in. in.-Ib Ib Ib in. in.-Ib Ib x see 
% 0.18 0.08 0.03 1.05 0.52 0.19 0.09 0.75 2.55 0.90 0.43 0.43 
1 0.58 0.16 0.07 1.17 1.24 0.41 0.21 0.78 5.48 2.06 0.93 0.39 
2 L.27 0.32 0.22 0.95 3.43 1.20 0.58 0.64 7.42 2.58 1.26 0.41 
4 2.31 0.59 0.39 0.75 5.25 2.03 0.89 0.57 14.83 4.72 2.51 0.34 
8 4.90 1.51 0.82 0.70 9.58 3.28 1.67 0.51 20.17 6.75 3.42 0.18 
16 8.50 3.05 1.44 0.66 16.72 5.48 2.84 0.60 29.10 7.88 4.93 0.19 
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Instrument measures optical-density 
differences of intact farm products 


G. S. Birth 


Assoc. Member ASAE 


Tes recently developed technique for measuring light- 
transmittance properties of agricultural commodities 
has many possibilities for research and practical appli- 
cation. This technique has been useful in evaluating the 
color of tomatoes (4) *, maturity of peaches (12), smut con- 
tent of wheat (1), discoloration in potatoes (2); in detect- 
ing blood spots in eggs (6) and in other similar problems of 
evaluating quality of agricultural products. These problems 
are related to the composition of the product. Frequently the 
constituent which is related to the quality factor in question 
will have an absorption band in the spectral region where 
light can be transmitted through the product, and an op- 
tical-density measurement at or near the absorption band 
can be related to the concentration of the constituent. An 
optical-density measurement at a single wave length is influ- 
enced by variations in the size of sample, light output of 
the lamp, and sensitivity of the detector. Measurement of 
the optical density at two wave lengths and computation of 
the optical-density difference (A OD) can be used to cancel 
the effect of these variables and give a number which is a 
function of composition only. 

In situations where the most desirable wave lengths have 
been established, the difference measurement can be made 
very rapidly with the proper instrumentation, but it is a 
relatively time-consuming procedure when using a single- 
beam spectrophotometer either with recorded curves or by 
reading the instrument directly. In 1951 Chance (9) de- 
scribed an instrument, consisting of two grating mono- 
chromators, which was developed to make very sensitive 
measurements of optical-density differences in the optical- 
density range between 0.00 and 2.00. 

The dual-monochromator spectrophotometer described 
in this paper was developed to provide an instrument of 
relatively simple design and having a wide optical-density 
range (0.00 to 6.00) for measuring optical-density differ- 
ences of intact agricultural products (Fig. 1). 


Design Considerations 


The basic requirement for an instrument to measure op- 
tical-density differences of agricultural products is that two 
independent monochromators must be incorporated into a 
single instrument. The monochromators should cover the 
spectral region from 500 to 1000 mp. Optics to focus the 
beams from both monochromators on the sample and a 
method of coding one or both light beams are required. A 
sample compartment is needed which will eliminate ambient 
light, provide a high energy level for the detector and inte- 


Paper presented at the Winter Meeting of the American So- 
ciety of Agricultural Engineers at Chicago, Ill., December 1959, on 
a program arranged by the Electric Power and Processing Division. 

The author — G. S. BIRTH — is associate agricultural engineer, 
Instrumentation Research Laboratory (MQRD, AMS), USDA, 
Beltsville, Md. 


*Numbers in parentheses refer to the appended references. 
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Agricultural Applications of the 
Dual-Monochromator 
Spectrophotometer 


grate the transmitted light to compensate for non-uni- 
formity of samples. It is desirable to measure the energy 
level without the use of any manual gain control even though 
the energy level of the transmitted light may vary by a 
factor of 10°. Electrical circuits to compute the optical- 
density difference between the two light beams and display 
this value on a suitable meter with appropriate zero control, 
sensitivity attenuator and test switch for checking various 
parts of the circuit are needed. 
Optical Design 

The optical system (Fig. 2) is in a vertical plane and 
symmetrical about a perpendicular vertical plane through 
the lamp filament. The two light beams are identified as 
“Beam A” on the left and “Beam B” on the right. A single 
lamp is used as the light source for both monochromators 
so that variations in light output appear in both beams. 
Thus the optical-density difference is independent of changes 
in lamp intensity. The lamp is a 6-v, 100-w projection 
lamp with a closely coiled filament providing a concentrated 
source symmetrical about a vertical plane. A_short-focal- 
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Fig. 1 The dual-monochromator spectrophotometer 
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Fig. 2 Optical design of dual-monochromator spectrophotometer, 

the optical components of which are as follows: SO, lamp; L, lens; 

C, chopper blade; F, wedge interference filter; M, spherical mir- 

ror; m, plane mirror; O, optical attenuator; f, optional filter; d, 

diffusing plate; SA, sample; P, phototube; and SL is the slip ring 

on the chopper shaft. The subscripts refer to the light beams 
A and B 


length lens is mounted on each side of the lamp to collect 
light for the two beams. Wedge-interference filters are 
used for the dispersion elements of the monochromators. 
The chief advantages of the wedge-interference filter are 
that it is inexpensive, rugged and can be used to design a 
relatively simple compact monochromator to operate at a 
high energy level (3). The major disadvantage of the 
wedge-interference filter for this application is that it passes 
too much stray light; 1.c., about one part in 200. Minor 
disadvantages are that the minimum bandwidth is about 
12 mp, and extra order wave length bands are transmitted. 
Because the monochromators were to be set at certain fixed 
wave lengths, or possibly were to scan a narrow region of 
the spectrum, these problems were overcome by the use of 
optional filters and proper selection of the phototube. 
Wedge-interference filters which are readily available at low 
cost cover just the visible spectrum, so provision was made 
to isolate other wave lengths in this instrument by means 
of optional filters. 

Five-inch spherical mirrors are used to focus the mono- 
chromatic light on the sample. The light beams, after reflec- 
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tion from the spherical mirrors, strike plane mirrors and are 
reflected to the sample. With this arrangement the angle 
between the incident and reflected beams on the spherical 
mirrors is kept small so the image of the lamp filament 
formed on the sample is not distorted too much. A holder 
for inserting optional filters in the light beams is located 
about 2 in. below the sample position. The light beams 
have a minimum cross section (%-in. diameter) at this 
point, and 2 x 2-in. filters with a maximum total thickness 
of % in. can be introduced in each beam. An optical 
attenuator is located next to the optional filter holder in 
beam B. 

A chopper for coding the light beams interrupts the 
beams between the lens and the wedge filters. The light 
beam has a minimum cross section at this point (%4-in. diam- 
eter); thus, the physical size of the chopper is small, and 
only 15-deg rotation of the chopper blade is required to 
block the light beam. 

The method chosen to code the light beams is to block 
them alternately so that only one beam strikes the sample 
at a time and simultaneously to make an electrical switch- 
ing operation. The chopper consists of two semicircular 
blades. The blades are mounted on each end of a 4-in. 
steel shaft and are positioned 180 deg out of phase with 
each other. The chopper is belt driven at 1080 rpm by a 
small shaded-pole electric motor. There are two slip rings 
mounted on the chopper shaft to provide the electrical 
switching synchronized with interruption of the light beams. 
A spanner wrench can be used to rotate either slip ring on 
the chopper shaft to adjust the synchronization. As the 
chopper blades rotate, the open beam is uninterrupted for 
about 165 deg rotation of the chopper blade. The slip 
rings on the chopper shafts are designed to cover a 160- 
deg arc; thus switching on the chopper occurs so that there 
is electrical continuity for only the time during which the 
corresponding light beam is totally uninterrupted. 

A 12-in. integrating sphere similar to that described by 
Norris (10) is used to collect the light transmitted by the 
sample. An end-window, multiplier-type phototube is 
mounted at the apex of the sphere (Fig. 1). In situations 
where the sample is appreciably smaller than the photocath- 
ode area of the phototube, the phototube can be mounted 
next to the sample. In such an arrangement most of the 
light transmitted by the sample strikes the phototube di- 
rectly; consequently, there is no need to integrate the trans- 
mitted light. This design is termed the “direct phototube 
mount’. A cross section of this assembly ‘s shown in Fig. 2. 
With small samples more energy reaches the phototube with 
the direct phototube mount than when using the sphere. The 
sphere is used for large samples (apples, tomatoes, etc.), 
and the direct phototube mount is used for small samples 
(seeds, small fruits and solutions). A diffusing plate is 
mounted immediately below the sample so the illuminated 
portion of the sample will be illuminated uniformly by 
both beams. 


Electrical Design 


The circuit for the photometer and the voltmeter of the 
dual-monochromator spectrophotometer is shown in Fig. 3. 
The photometer consists of a ten-stage, multiplier-type 
phototube operated with constant anode current. The author 
described the operation of this circuit in 1959 (1). The 
voltage level varies approximately as the logarithm of the 
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Fig. 3 Photometer and voltmeter circuits of the dual-monochrom- 
ator spectrophotometer. The controls for this circuit are: $1, on- 
off switch for the photometer; $2, delay relay for closing the 
battery circuit; S3 and Pl, zero adjustment; S4 and P2, sensitiv- 
ity adjustment; P3, impedance adjustment for the voltmeter; J, 
recorder jack. The circuit for the test switch is not shown. 


reciprocal of the energy incident on the photocathode sur- 
face of the phototube or in direct proportion to the optical 
density of the sample. The optical-density versus voltage 
calibration curve is shown in Fig. 4. There is good linearity 
for optical-density levels from 2 to 5, and the best sensitivity 
is obtained in this region. 

The phototube voltage is applied to a sensitivity attenu- 
ator through a series of voltage-dropping resistors. The 
voltage at the attenuator is applied to the common lead of 
the slip ring and brush assembly on the chopper shaft. A 
capacitor is charged in proportion to the voltage applied to 
the phototube when the corresponding light beam is being 
transmitted through the sample. As the chopper rotates and 
the other beam is incident on the sample, another capacitor 
is charged. A high-impedance transistorized voltmeter is 
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Fig. 4 Optical-density vs. voltage calibration curve of the con- 
stant anode-current photometer using a Dumont K1292 infrared 
phototube. The linearity is reasonably good between an optical 
density of 2.0 and 5.0 


used to measure the voltage differences between the two 
capacitors. The voltmeter has a sensitivity of about 0.6 v 
full scale and draws less than 1 pa to prevent discharging 
the capacitors excessively. Two SG22 diodes are used to 
protect the voltmeter from overloads. Miniature direct-current 
supplies provide the power for the transistor amplifier and 
the zero-control circuit. A 2.5-v battery provides the bias 
for the transistor amplifier. The battery circuit is closed 
with a thermal-delay relay so there is no current drain on 
the battery when the system is not energized regardless of 
what may interrupt the voltage to the instrument. 

A test switch is incorporated to indicate certain critical 
voltages at ten different positions in the circuit; e.g., bat- 
tery, direct-current supplies, etc. The phototube voltage 
can be measured in this manner and is used to indicate the 


energy level at the phototube. The instrument controls are 
identified in Fig. 5. 


Mechanical Design 


The base of the dual-monochromator spectrophotometer 
is ¥-in. plate aluminum reinforced with % by ¥%-in. alumi- 
num bars. The principal framework of the instrument is 
made of aluminum angles and T’s. This framework sup- 
ports the housing over the lamp, the wedge-interference 
filters, the plane mirrors, holders for the optional filters and 
the integrating sphere when in the closed position. The 
lamp housing forms a continuous compartment through the 
center of the instrument. The lamp socket is mounted on a 
slide which can be easily removed at the front of the instru- 
ment for replacing the lamp. The chopper is a self-con- 
tained unit and is mounted directly back of the lamp in the 
lamp compartment. The chopper blades are mounted in 
close proximity to the walls of the lamp compartment. The 
openings in the walls of the lamp compartment for the 
light beams are about 4 in. in diameter. The lenses form 
an image of the lamp filament (approximately 4% by ¥2-in.) 
on the wedge filters, and slits are mounted on the other 
side of the filters so that there are two relatively small 
openings about 1 in. apart in each optical path; thus, when 
the chopper blades rotate, the blocked beam is eliminated 
to about one part in a million. 

The wedge-interference filters are moved horizontally 
by means of threaded rods; small three-digit counters 
coupled to the rods with bevel gears provide a method of 
reading the wave length directly. By using 28 threads per 
inch on the rod and a two-to-one reduction from the rod 
to the counter, a fairly close calibration is obtained between 
the counter and the wave length of light passed by the 
wedge-interference filter. Small cranks on the ends of the 
threaded rods provide a means of manually changing wave 
length; shaft locks are included to maintain the mono- 
chromators at the set wave lengths. The monochromators 
can be adjusted to completely remove the wedge-interfer- 
ence filters from the light beams to provide for isolating 
wave lengths beyond the range of the filters. A 10-rpm 
electric motor is geared to the other end of the threaded 
rod of the B monochromator for scanning the spectrum to 
record spectra; a multiturn potentiometer is also connected 
to the shaft at this point for driving the X-axis of an X-Y 
recorder. Limit switches are placed on the monochromator 
to prevent overdriving the monochromator. 

Modified drill press stands are used to raise and lower 
the sphere and the direct phototube mount for access to the 
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Fig. 5 Controls of the dual-monochromator spectrophotometer: (1) On-off switch for the photometer; (2) impedance adjustment; (3) 

test switch; (4) recorder jack; (5) main on-off switch for entire instrument; (6) two-position zero switch; (7) continuous zero adjustment; 

(8) wavelength control (beam A); (9) continuous sensitivity adjustment; (10) 11-position sensitivity switch; (11) wavelength control 

(beam B); (12) wavelength drive engagement lever; (13) chopper on-off switch; (14) wavelength drive on-off and direction-control 

switch; and (15) lamp on-off switch. (The output jack, switch and zero control for driving the X axis of an X-Y recorder and a control 
for the optical attenuator are located at the back of the instrument and are not shown) 


sample position. An axial flow muffin fan is mounted at 
the rear of the lamp compartment to remove the heat pro- 
duced by the lamp. A fiberglass filter is placed over the 
front of the lamp compartment to keep dust out of the 
instrument. Removable metal housings are placed over the 
sides of the instrument to cover the monochromators. All 
exposed components in the monochromators, except the 
lenses, mirrors, etc., are painted with a flat black paint to 
eliminate specular reflectance. The electronic circuit is on a 
7 x 10-in. chassis which is mounted vertically at the rear 
of the instrument. 


Performance 


Normal operation for the dual-monochromator spectro- 
photometer is to set the monochromators at preselected 
waye lengths, then adjust the sensitivity and zero controls so 
one extreme condition of the sample reads about zero and 
the other extreme 100. The best sensitivity and noise are 
obtained if the phototube voltage is between 400 v and 
700 v and the transmitted light beams are nearly balanced. 
These conditions can be obtained by using screens in the 
optional filter holder and adjusting the optical attenuator. 

Linearity of the system is about +1.25 percent with a 
sensitivity of 1.5 A OD full scale; with more than 1.5 A OD 
full scale, non-linear errors will be introduced. Calibration 
can be easily checked by introducing calibrated screens in 
the light beam with the optional filter holder. The maxi- 
mum sensitivity is limited by the noise level. Fig. 6 shows 
the noise to be equivalent to an optical-density change of 
0.001; thus the minimum optical-density change that can be 
detected is 0.001 when the response speed is 0.5 sec for 90 
percent of full scale. 


Applications 


The chief advantages of the dual-monochromator spec- 
trophotometer are the speed and sensitivity with which 
optical-density difference measurements can be made. This 
enables a research worker to detect extremely low levels of 
pigment concentrations in biological tissue. These measure- 
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ments can be made much more rapidly than with conven- 
tional chemical extraction procedures. In many cases the 
A OD measurement can be made non-destructively, provid- 
ing a method of observing changes in pigment concentra- 
tion during physiological processes such as ripening. In 
situations where the instrument has been adjusted for a 
particular application the measurement can be made very 
rapidly. During a test with apples the average time per 
apple was 20sec with one person handling the entire 
operation. Most of the 20sec was used in handling the 
fruit and recording data. With mechanical handling of the 
fruit a speed of approximately one fruit per second would 
be the maximum theoretical speed that could be obtained 
with this instrument. Another design would be used to 
attain high speed automatic sorting as described by Powers 
et al (11). 

One application of the dual-monochromator spectro- 
photometer is the rapid estimation of the chlorophyll con- 
tent of peaches for maturity studies. The chlorophyll absorp- 
tion band used in this work is 675 my; however, in the case 
of green peaches the absorption at 675 my is too great to 
be measured accurately. In absorption spectra of intact 
tissue the absorption bands are more intense than 
in clear solutions(7). The optical-density difference between 
695 mp and 725 my; i.e, A OD (695-725), was used as 
the index of chlorophyll content with this instrument. The 
optical density at 695 my is related to the presence of 
chlorophyll, while the optical density at 725 my is nearly 
independent of chlorophyll content. In a test calibrating 
the instrument for the chlorophyll content of Elberta 
peaches, the logarithm of the chlorophyll content gave a 
linear correlation of 0.939 with the A OD (695-725) (Fig. 
7). The one point (7, 0.304) which falls out of the scatter 
plot is probably an error in recording the meter reading. 
The chlorophyll extraction procedure, a modified AOAC 
procedure, and additional results obtained with the dual- 
monochromator spectrophotometer are given by Sidwell 
et al (12). 


(Continued on page 452) 
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Logarithmic Dosage Sprayer 


Provides variable dosages for experimental plot applications 


tries, governmental agencies, universities, and ex- 

tension services each year are evaluating the bio- 
logical effects of thousands of agricultural chemicals. In 
1955, Pfeiffer et al (1)* introduced a_ variable-dosage 
sprayer that greatly reduced the time and space require- 
ments for experimental plot applications. The unit applied 
a constant total volume, with the chemical concentration 
decreasing logarithmically with distance traveled. Thus a 
wide range of chemical concentrations could be applied in a 
single plot. Interest was widespread, and several types of 
machines have been introduced (2, 3, 4, 5, 6). This paper 
discusses the general design criteria, critical components, 
construction, calibration, and operation of a simple, com- 
plete, lightweight “logarithmic” dosage sprayer. Typical 
field results are also discussed. 


Rite. « scientists in agricultural chemical indus- 


Theoretical Relationships 

The system employs a two-vessel arrangement (Fig. 1). 
In operation, tank B is filled with the maximum chemical 
concentration desired and tank A is filled with a diluent. 
As the spray is discharged from tank B, it is constantly 
replaced as an equal quantity of diluent is mixed into the 
tank. Theoretically the concentration can be expressed in 
the following relationship: 


Symbols Units 


x, concentration of chemical in vessel B_ pounds per gallon 
X», initial concentration in vessel B pounds per gallon 
t 


. time minutes 


r, flow rate of spray gallons per minute 
v, volume of vessel B gallons 

s, forward speed of sprayer feet per minute 

d, distance traveled feet 

g, total volume sprayed gallons 


If tank A contains only diluent and tank B contains 
diluent and spray that is always thoroughly mixed, 


dx . - ° r 

e (rate of gain) —(rate of loss) =o (x) 
dt F 1 

= x f 

1 r 

dx ( dt ; log, ( ) (t) 
I a Vv X 1 

Xo eo 
or 


2.303 logio () = ; (t) (*) (‘) ¢! ee 


Paper presented at the Winter Meeting of the American Society 
of Agricultural Engineers at Chicago, Ill., December 1959, on a 
program arranged by the Power and Machinery Division. 

The authors — W. E. YATEs and F. M. ASHTON — are, respec- 
tively, associate professor of agricultural engineering and assistant 
professor of botany, University of California, Davis. 


*Numbers in parentheses refer to the appended references 
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Fig. 1 Schematic of spray system, Vessel A contains diluent, 
Vessel B contains the chemical and diluent mixture 


The above equation relates the chemical concentration of 
the spray with the common operational factors. The “‘half- 
life’ and “half-distance’’ are convenient terms for indicat- 
ing the characteristics of a given system. These values 
represent the time and distance of sprayer operation that 
result in twofold dilution of the spray. Thus, from equa- 
tion {1} let 


x ‘ 
5; then 
Xo 
“Half-life,” f1/2 = 0.693 © min {2} 
- 
“Half-distance,” diz = 0.693 (s)ft . . [3] 
> 


Fig. 2 graphically illustrates a logarithmic application with 
a ‘half-distance’’ of 20 ft. Thus, for each 20 ft of travel, 
A-B, B-C, etc., the concentration is reduced one-half. For 
example, the concentration is one-half of the initial concen- 
tration at 20 ft, one-quarter at 40 ft, one-eighth at 60 ft, etc. 


10094 


CENTRATION ,(4,) 
ni- 


CON 


0 20 40 60 
DISTANCE , FT 


Fig. 2 Theoretical spray concentration for a 20-ft “half-life” 
logarithmic application 
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Sprayer Design 

The performance of a logarithmic sprayer depends on a 
few critical design criteria, The most important factors are 
volume of concentrate tank, adequate mixing of solution in 
concentrate tank, uniform ground speed, and constant flow 
from the sprayer. These factors must be integrated with the 
specific requirements for a given application. Generally 
the scientist will specify the desired “half-distance,’’ appli- 
cation rate (gallons per acre), and plot width for experi- 
mentation in a given area. The above factors can be ex- 
pressed mathematically as 


r (gal/min) = 
(No. of noz. z.) (Noz. Spacing, ft) (gal/acre) (S, ft/min) 
ai ; 43560 
[4] 
Equations {3} and [4] can then be reduced to: 


a, 2— 
30187(v) 
(No. of noz.) (Noz. spacing, ft) (gal/acre) ae i 


Thus from equation [5} the specific volume of the con- 
centrate vessel required for a particular set of conditions can 
be accurately determined. It should be noted that, if the 
concentrate volume is a fixed value for a particular machine, 
the “‘half-distance’’ can be changed only by altering the 
total application rate (gallons per acre) or effective width 
of the sprayer. 


Sprayer Construction 


The flow diagram (Fig. 3) indicates the relationship of 
the basic sprayer components. The centrifugal pump 
(Crown, model PUP), water ejector (Penberthy, series 
63A) and recirculaticn line form the ‘concentrate’ vessel 
and its necessary mixing system. The water ejector unit, 
with a 13/64-in. jet and a ¥-in. mixing throat, performs 
two important functions: intimately mixes the entrained 
diluent with the chemical concentrate, and regulates the rate 
of recirculation. The combination is also similar to a jet 
pump installation, and for typical spray rates (1 to 3 gpm) 
it provides a greater spray pressure than available from the 
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Fig. 3 Flow diagram of sprayer 
components 
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centrifugal pump alone. To ensure satifactory operation, 
the size of ejector must be matched with the hydraulic 
characteristics of the system. At normal spray rates of 1 to 
3 gpm the above system produces a maximum spray pres- 
sure of 60 psi and a recirculation rate of 9.1 gpm. Valves 
A, B, C, D, E, and G — used in field operation for filling, 
venting air from system, and draining the component parts 
after application — may be simple stopcock-type units. A 
ratchet-action ball valve F (%-in. Bes-Val), with teflon 
seats, was used to control the main spray and is rapidly 
actuated by a simple linkage from the handle-bar grip. 


Fig. 4 illustrates a complete lightweight unit designed 
and constructed for experimental applications of herbicides. 
A portable, adjustable framework was fabricated from two 
26-in. bicycle wheels, 11%4-in. square tubing with a \4-in. 
wall thickness, and lightweight EMT tubing. A _ short 
cylindrical manifold with outlets equally spaced around 
the circumference distributes the spray to an equal length 
of tubing for each nozzle, mounted on the offset adjustable 
boom. A bitumeter (Model 702-D Stewart-Warner record- 
ing bitumeter) is chain-and-gear-driven with a speed 
crease of four times normal. This provides accurate scale 
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Fig. 4 Complete logarithmic dosage sprayer 
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readings of speed (full scale, 375 fpm) and distance 
traveled. 


Calibration 


Successful use of a variable-dosage sprayer requires 
easy and accurate prediction of chemical concentration. The 
complete machine, with four spray nozzles, was calibrated 
for flow rate and rate of chemical dilution. Three different 
flat fan nozzles — Nos. 8003, 8004, and 8006 (Spraying 
Systems “Teejets’’) — were used in testing three flow rates 
and the corresponding “half- lifes.” " The respective rates at 
60 psi manifold pressure were 1.42, 2.00, and 2.65 gpm. 
The concentrate tank was filled with a water-soluble chem- 
ical (manganese sulfate) of known concentration, with 
water in the diluent tank. Spray samples were collected at 
two-second intervals for each of the above arrangements. 

The samples were quantitively analyzed with a flame 
spectrophotometer. The concentration ratios are plotted in 
Fig. 5. The theoretical curves of concentration versus time 
for each calibrated flow rate with a concentrate tank volume 
of 0.385 gal were computed from equation [1] as follows: 


x rt rt 
logio (= —__ : - 
~ 2.3030 0.887 


Plotting this relationship on semilog paper yields the three 
theoretical straight lines illustrated in Fig. 5. The close 
agreement of experimental values and the theoretical curve 
indicates that the design provides adequate mixing of the 
chemical and diluent over the range of flow rates tested. 


x 
Ko 


Concentration Ratio, 


Theoretical Experimental a 
relationship values for 
\ (R)=- rt 60 psi 

°9,.\%/" O88? nozzle pressure 


=| 42gop7.— oc 4-8003 teejets 
200gpm «=== 44-8004 teejets 
2.65 gpm — —e4-8006 teejets 


0.25 O50 
Time, minutes 


Fig. 5 Comparison of theoretical spray concentration curves and 
experimental spray concentration values obtained from the 
described sprayer 


Thus equations [1}, [2}, and [3} can be used directly for 
computing field performance of the machine. Example: 
Given the following basic conditions, calculate the ‘ half- 
distance” and application rate: 4 No. 8004 nozzles, r=2.0 

(Continued on page 442) 
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Fig. 6 Mp seg a of portions of the weed control plot (Tables 1 
and 2) from top to bottom; 0 ft, 20 lb per acre; 15 ft, 10 lb per 
acre; 30 ft, 5 lb per acre; 45 ft, 2.5 |b per acre 
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Design of Irrigation Border Checks 


Warren A. Hall 


Member ASAE 


HE statement that a border check has been designed 

implies that some attempt has been made to specify 

those variables within the control of the builder so 
that optimum performance may be reasonably expected to 
result. Performance is generally desired to be optimum 
with respect to a number of factors, including efficiency of 
water use, uniformity of application, minimum erosion, 
minimum deep percolation, efficient leaching, minimum con- 
struction cost, and minimum operating cost. These factors 
are all components of either maximum long-range produc- 
tion or of minimum long-range costs. 


“Design” of a system usually (but not always) implies 
that the specification of the variables is based on predictions 
of the behavior of the system. In the case of border checks, 
however, our ability to predict the behavior of the system 
has been somewhat less than desirable. Consequently, most 
“well-designed” border checks are based on the evaluation 
of previously constructed systems on the same or similar 
soils under the same or similar conditions. One could also 
add that, because of these problems, many more border- 
check irrigation systems are built than are designed. 


Some progress has been made on the predictions of the 
time-distance relationships of the advancing water front 
{Lewis and Milne, (3)*; Hall (2)}. Studies are currently 
being undertaken to describe more adequately the hydraulics 
of shallow rough-surface flows, on which more refined cal- 
culations may be based. It would appear that the time is 
approaching when border checks can be truly designed from 
a prior knowledge of soil, topography, land use, etc., with- 
out the expensive trial-and-error method of construct, 
evaluate, and modify. 


The following paragraphs are intended as a_ possible 
method of specifying the physical characteristics and op- 
erating procedures of a border system for the purpose of 
obtaining maximum application efficiency. No comments 
are made concerning the other factors to be optimized, such 
as erosion and salinity control, uniformity of application, 
etc., except as they are improved by increased application 
efficiency. These factors and the extent to which they can 
be controlled have been discussed elsewhere. 


The basis of the design is the calculation of the rate of 
advance from the observed or expected infiltration charac- 
teristics, the allowable range of slope, the possible values 
of roughness and puddle factor, and the maximum allow- 
able stream size. The limits of stream size and slope are 
presumed to be specified on the basis of existing or “‘as im- 
proved” procedures for minimizing erosion, leveling costs, 
soil profile and the water source. 


Paper prepared expressly for AGRICULTURAL ENGINEERING. 


The author— WarREN A. HALL — is associate professor of 
engineering (Los Angeles) and associate irrigation engineer in the 
agricultural experiment station (Davis), University of California. 


*Numbers in parentheses refer to the appended references. 
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Proposed method of specifying a border 
system for maximum application efficiency 


NOMENCLATURE 


B=Volume balance function in cubic feet per foot of 


check 


Ba=Design volume balance function, cubic feet per 
foot of check 


f =Factor of ignorance 

L=Length of the border check in feet 

q=Rate of inflow to the check in cubic feet per sec- 
ond-foot of check 

ga=Rate of application as designed in cubic feet per 
second-foot of check 


T=Period of time water flows onto the check in 
seconds 

V.,—=Volume of water applied to the check in cubic feet 
per foot of check 

V,=Volume of water required for the design depth of 


irrigation in cubic feet per foot of check 

Y= Accumulated or total depth of water entering the 
soil at any point in feet 

Y,,=Total depth of water entering the soil at the head 
of the check in feet 


Y.=Design depth of application in feet 
n= Application efficiency. 


Design Procedure for Optimum Efficiency 


Presume that considerations other than application effi- 
ciency have been analyzed so that the limitations on stream 
size, the range of economic slope, the water source, etc. 
are known. Let g¢ represent the stream size in cubic feet 
per second per foot width. Then gimax is the maximum per- 
missible stream. The slope may range from Smin to Smax- 
The irrigation schedule and the water-holding capacity of 
the soil is such that a depth of application Y, will probably 
be required at each irrigation. Variable time is represented 
by ¢, while T corresponds to the total length of time that 
the stream is turned into the border check. Distance down 
the border will be denoted by x. The total length of the 
run is designated by L. For practical reasons, in most cases 
L must be equal to the length of the field or an integral 
fraction thereof. Presumed known is the accumulative 


depth of infiltration function, y(t), in cubic feet per square 
foot. 


The first step in the procedure is to calculate a family 
of advance curves using the field data for y(t). Time is 
plotted as ordinate with distance as abscissa and rates of 
discharge as parameter. Calculations for the first trial are 
made for the most economic slope, S, the probable rough- 
ness, 7, and probable puddle factor, ¢, using the numerical 
procedure outlined in a previous article (Hall, 2). This 
procedure has been programmed for the Bendix 101 digital 
computer which greatly simplifies the task of obtaining these 
curves. The resulting calculations for a set of conditions 
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Fig. 1 Calculated position of water front for different rates 
of discharge 


similar to that described by Criddle and Davis (1) are 
shown in Fig. 1. 


Some observations concerning the border check may be 
made. The volume of water admitted to the check per 
unit width is equal to the rate of discharge multiplied by 
the length of time the water is on. For preliminary design 
purposes, postulate that this period of time is also equal to 
T, the time required for the advance to reach the end of the 
border x=L. The volume of water applied is then 


aor. 2 eos. eee a a ee 


The minimum volume of water per unit width required 
to apply a depth of at least Y feet (corresponding to T in- 
take opportunity time) over the entire border length, L, is 


/ a 


Continuity considerations require that the volume ad- 
mitted to the check must at least equal the volume required. 
The first design criterion is, therefor 


Wem ss gOS & 2 Se, oe 


As the second step of the design procedure, construct a 
volume balance function B(qg, T, Y, L) equal to the differ- 
ence between the volume of water admitted to the check, 
ql, and the volume of water applied to the soil presuming 
that a uniform depth Y, corresponding to an intake oppor- 
tunity time T is added to the entire field. 

By definition 


B=qT—Y.L ee a eee ee 


In the usual case, there is a given maximum length of 
run corresponding to the entire field length. The border 
itself must be some even fraction of this length (14, %, “4, 
V5, etc.) if all borders are to be equally effective. The func- 
tion B is therefore constructed for each possible and prob- 
able field length Li, L2, Ls, etc. If there is no restriction on 
the length, then any suitable lengths L;, Le, etc., may be 
taken. The procedure for constructing B (with L; as param- 
eter) is to determine the time T required for each flow to 
reach a distance L; using the advance curves (Fig. 1). This 
determines a value for T and Y, for each g. The corre- 
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VOLUME BALANCE FUNCTION (8) 


° 100 .200 .300 400 500 600 700 @00 
ACCUMULATED INFILTRATION AT 
THE HEAD OF THE CHECK (Y.) 


Fig. 2 Determination of most efficient border using the volume 
balance function 


‘sponding values of B for L=L, are calculated from equa- 


tion [4} and plotted as ordinate against Y. as abscissa as in 
Fig. 2. The process is repeated for Lo, Ls, Ls, etc., giving a 
family of curves B versus Y, with L as parameter. The data 
plotted in Fig. 2 also correspond to the situation described 
by Criddle and Davis (1). 

Only values of the volume-balance function which are 
greater than zero represent solutions which may possibly 
apply a depth equal to Y, over the entire length of border. 
In fact, to allow for non-uniformities and non-parallel ad- 
vance and recession curves, only values of B greater than 
some minimum positive value, Bu, can be expected to ac- 
complish the purpose of the irrigation. We now set 


a ar be we oo ee Oe 


where f represents a ‘‘factor of safety’’ or a “factor of ig- 
norance’’ depending upon the point of view. This func- 
tion is represented in Fig. 2 by the pencil of straight lines 
passing through (0, 0). The lines are shown for the corre- 
sponding trial border lengths for a constant factor of ignor- 
ance of 0.20. 

The intersection of B(Y.) for Li and Ba(Y.) for Li 
represents the minimum value of B which can be accepted 
for that length of border, since lower values will not pro- 
vide an adequate irrigation to at least a part of the field. 
It also represents the point of optimum application efficiency 
for the particular border length since larger values of B 
represent a greater than necessary surplus of water admitted 
to the check. 

Knowing the point of maximum efficiency for each pos- 
sible border length, the optimum border length may be se- 
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lected. The intersection nearest to, yet larger than, the 
design Yq will represent the optimum length. 

For example, in Fig. 2, if a depth of application at each 
irrigation equal to 0.4 ft is desired, the optimum border 
length is 500 ft. If a depth of application of 0.35 ft is de- 
sired, the optimum border length is 333 ft. If a depth of 
application of 0.3 ft is desired, the optimum length will be 
less than 167 ft. 

With the optimum border length determined, the opti- 
mum rate of discharge and the corresponding application 
efficiency can be computed. The optimum rate of discharge 
is computed from equation [4] using the design value of 
Yu, the optimum length the value of B corresponding to 
Y. and the optimum length, and the advance time corre- 
sponding to Yq as determined from the accumulative infil- 
tration function. 

The application efficiency » is equal to the ratio of the 
desired uniform volume of application YaL to the actual 
volume of water admitted to the check quT. 


oF YaL/qaT : 
or  9=YaL/(B+Y<L) 


[6] 
[7] 

Additional information can be calculated from the data 
in Fig. 2, including the effect on the application efficiency 
due to selection of a border length longer than the optimum. 
For example, if a 0.3-ft irrigation is desired, the value for 
the application efficiency for the 167-ft border length is 79.4 
percent, that for the 250-ft border is 78.1 percent, for the 
333-ft border 77.3 percent, 73.2 percent for 500 ft, and an 
estimated 63.8 percent for the 1,000-ft border. The greater 
convenience and economy of operation would indicate a 
500-ft border would be satisfactory. The discharge rate to 
be used with this border length is 0.125 cfs per foot unless 
excessive erosion is expected. 

If the solution as obtained gives unsatisfactory efficiency 
for every economic border length, it may be necessary to 
modify the design conditions of slope, roughness or puddle 
factor to get more satisfactory results. For example, pre- 
sume that a depth of application equal to 0.20 ft had been 
desired. A border length of 333 ft would give an estimated 
efficiency of only 54.4 percent. Presuming shorter borders 
are not economically desirable, it may yet be possible to 
modify S, 7 or e to increase the efficiency of a 333-ft border 
(or whatever other minimum length can be tolerated). The 
preceding calculation may then be repeated for this length 
border only, with suitably modified values of S, 2 and e. In 
this example, it is desired to reduce intake opportunity time 
or, what is the same thing, to reduce the time required for 
the advance to reach a distance L. To accomplish this objec- 
tive, 2 and e should be reduced and/or S increased. Since 
little can be done to control », either more perfect leveling 
will be required or the slope should be increased not to ex- 
ceed erosion limits or economic land-leveling limits. 

If, as a further example, a depth of application of 0.500 
ft were required in this problem but with a limit on border 
length of 500 ft maximum, an unsatisfactory situation is 
again obtained since none of the intersections lie to the 
right of Y,=0.500. In this example, it would be necessary 
to increase the time required to reach the end of the check; 
hence, slope should be decreased and/or the roughness and 
puddle factor increased as a matter of design. Repeating the 
calculations for a 500-ft border for new sets of possible 
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values of S, » and e will permit selection of the best values 
of these parameters. 


Some comments are in order concerning By, and the 
factor of ignorance f. In this presentation, f was considered 
to be a constant for a lack of better information. In practice, 
f can be determined from experience as a function of the 
other factors affecting the lack of parallel advance and 
recession curves. It may be noted that the quantity which 
most affects the ‘‘balance’’ of advance-recession is the dis- 
tribution of water over the check at time of shutoff. 


Summary 


The design of a border check can be accomplished based 
on the infiltration characteristics of the soil and the pre- 
dicted advance of the wetting front down the check. The 
former is usually provided by experimental observations, 
modified as necessary to suit the expected cultural condi- 
tions. The latter can be obtained using methods previously 
outlined (2) or by other suitable means (3), including ex- 
perimental observations on trial borders. A sufficiently wide 
range of discharge rates should be used to give a broad pic- 
ture and to insure that all points of interest will be included. 


The procedure permits selection of the optimum border 
length. It also permits selection of the optimum rate of 
discharge and the optimum depth of application when the 
border length is determined. It permits calculation of the 
probable application efficiency. 

When none of the solutions obtained, using most prob- 
able values of slope, roughness and unevenness ( puddle 
factor) are acceptable, calculations may be repeated to pre- 
dict these values of these parameters which might give a 
more satisfactory solution. 

All of the values obtained are limited by other factors 
not considered here, such as erosion control, salinity con- 
trol, drainage problems, etc. The solution accepted must be 
within these limits. 

The procedure consists of the following steps: 


1 Compute or otherwise obtain a family of advance 
curves for a number of different rates of discharge in a rea- 
sonable range. 

2 Compute a volume balance function B (equation 
{4}) using particular border lengths (e.g., field length and 
one-half, one-third, one-fourth, etc. thereof). 

3 Plot the balance function B as ordinate versus Y, the 
depth of application corresponding to an intake opportunity 
time equal to the time of advance. There will be one curve 
for each L selected. 


4 Estimate the factor of ignorance f (equation {5}) 
and compute and plot By on the same plot as step 3. 

5 Determine the intersection nearest to, yet still to the 
right of the desired depth of application. The border length 
corresponding to this intersection is the optimum border 
length. 

6 Using the value of B corresponding to the desired 
depth of application (and its corresponding intake time) 
calculate the optimum rate of discharge. This must be with- 
in an acceptable range. 

7 Using equation [7}, calculate the application effi- 
ciency. If it is unacceptable, repeat steps 1 to 7 for different 
values of slope, roughness and/or puddle factor as may be 
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possibly obtained economically. If still too low, alternate 
irrigation methods should be investigated. 


8 If the optimum border length is considered to be 
too small for economic operation, a check should be made 
of the probable application efficiency for longer borders at 
the same depth of application. In many cases, the loss in 
efficiency may be slight. 

Additional experimental research is needed to determine 
the exact nature of the factor of ignorance f. Treated here 
as a constant, it is most probably a function of L/q and of 
the balance between slope, roughness and puddle factor 
(e.g., S/(e+n) or some similar form). It may be noted 
that its importance lies primarily in determining the lower 
limit of B(Y.). Once a depth of application and length of 
border is settled upon, the method gives the best discharge 
rate independent of f, provided only that B(Y.)> Ba. 
Thus the usefulness of the method is not seriously limited 
by a lack of knowledge of this factor. 
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... Logarithmic Sprayer 


(Continued from page 438) 


gpm at 60 psi; nozzle spacing 13.3 in.; concentrate volume, 
v=0.385 gal; speed, s=158 fpm. 


From equation {3}, “half-distance” =d1/2 = 


0.693(° 5°) 158= 20 ft 


After rearranging equation [4}, ‘application rate” = 
(2.00) (43560) 
(158) (13.3/12) (4) 


A convenient method for checking the field perform- 
ance is to measure the length of plot and quantity of spray 
applied. Thus, if the flow rate (r) and speed (5) remain 
constant during the application, the “half-distance’’ can be 
checked as follows: 


124 gal per acre 


Substitute (r) (¢) = g, gallons sprayed, and let gi/2 
equal the gallons sprayed to produce a twofold reduction in 


concentration. Then substituting and rearranging equa- 
tion [1] 


— (2.303) (0.365) login (0.5) = 0.253 gal 


Since every 0.253 gal sprayed produces a twofold reduc- 
tion in concentration, then 


d d 
[= 1h} 


& & 


dy (0.253) a 


Thus equation [6} can be used directly to check field per- 
formance of each application. 
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TABLE 1. QUANTITATIVE METHOD 


Rate of application, drop stand, and weed control at half-dosage 


distances 
Distance, Rate, pounds Crop stand, Weed control, 
feet per acre percent of check percent of check 
0 20 25 99 
15 10 79 92 
30 5 106 56 
45 2 98 9 
60 1.25 96 0 


The test sprayer operated under field conditions as pre- 
dicted. The evaluation of plots so sprayed presents some 
new problems. This is primarily because any one rate is 
represented by an infinitely small area. The plots may be 
evaluated by either one or both of two methods, quantita- 
tive or visual. 

In the quantitative method actual counts are taken of 
both weeds and crop at every half-dosage distance. When 
the half-dosage distance is 20 ft and one foot is counted on 
each side of the half-dosage distance, the actual rate will 
vary from 97 to 106 percent of the designated rate. 

The visual method of evaluation measures the distance 
from the starting point to the point of no crop injury and 
the point of unsatisfactory weed control. These measure- 
ments are converted to the rate of application by means of 
a graph. The quantitative method yields data that are more 
reliable because less subject to human error, whereas the 
visual method pinpoints the critical rates more accurately 
because it is an evaluation of the entire continuously chang- 
ing rate rather than an evaluation of only the half-dosage 
distances. Evaluation by the quantitative method at dis- 
tances less than half-dosage distances would be too laborious 
in most cases. Since two methods complement each other, 
using both is preferred. 

The data from a typical application are presented in 
Tables 1 and 2 and Fig. 6. These data are from a preplant 
application of CDEC (2-chloroallyl diethyldithiocarbamate ) 
for weed control in field-seeded tomatoes. The herbicide 
was incorporated two inches into the soil before seeding. 
The half-dosage distance was 15 ft. 


TABLE 2. VISUAL METHOD 


Distance and maximum amount of herbicide showing no crop 
injury; distance and minimum amount of herbicide showing satis- 
factory weed control (90 percent) 


Crop Injury Weed Control 


~ Distance, Rate pounds Distance, _ Rate, pounds 
feet per acre feet per acre 
4 i735 24 6.8 
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R. R. Poynor, S. O. Nelson, Herman Bouwer, H. E. Pinches 


ER-34 — Committee on Curriculum and Course Content — U. F. 
Earp (chairman), Price Hobgood (vice-chairman), R. W. Kleis, 
J. B. Rodgers, E. R. Allred, D. T. Kinard, W. J. Promersberger 
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ER-35 — Committee on Vocational Agriculture Teacher Train- 
ing — V. J. Morford (chairman), M. M. Jones (vice-chairman), 
A. A. Stone, J. P. Schaenzer, H. D. Henderson, C. E. Johnson, 
E. W. Foss, R. E. Davenport, G. E. Henderson, A. H. Hollenberg, 
J. M. Fore, C. H. Jefferson, Carl F. Albrecht, J. R. Hamilton 
(Advisory Group — H. F. Duist, Frank Anthonyt, H. W. Kittst, 
Jack Rucht) 


COMMITTEES — POWER AND MACHINERY 
DIVISION 


PM-01 — Executive Committee — 


K. K. Barnes, chairman 
A. B. Skromme, vice-chairman 
H. F. Miller, Jr., past-chairman 


PM-02 — Steering Committee — W. F. Buchele (chairman), 
R. L. Erwin (program vice-chairman), J. A. Weber (membership 
vice-chairman) 

Terms expiring June 1961 —N. F. Andrews, R. D. Barming- 
ton, W. G. Curley, G. Y. Greene, E. A. Henningsen, H. N. 
Irvine, B. J. Lamp, Jr., R. E. Patterson, L. G. Reese, T. C. 
Skinner, E. S. Smith, G. W. Steinbruegge 

Terms expiring June 1962 — W. J. Adams, Jr., B. S. Horne, 
L. F. Janssen, G. H. Larson, J. S. Norton, C. H. Thomas 

Terms expiring June 1963 — C. M. Hansen, W. G. Moore, 
June Roberts, D. A. Kitchen, K. A. Finden 


PM-03 — Technical Committee — L. H. Hodges (chairman), Mer- 

lin Hansen (vice-chairman) 

Terms expiring June 1962 — C. L. Baker, E. M. Brumbaugh, 
W. W. Henning, L. H. Lamouria, E. W. Tanquary, E. W. 
Todd, J. W. Zich 

Terms expiring June 1963 —A. G. Buhr, J. P. Carr, H. F. 
McColly, A. B. Skromme, D. E. Kuska, R. P. Harbage, 
Wilhelm Vutz 

Terms expiring June 1964 — C. T. O’Harrow, C. W. Cannon, 
F. P. Hanson, H. K. Dommel, G. R. Free, L. A. Liljedahl 


PM-41 — Agricultural Chemical Application Committee — 
F. lrons (chairman) (62), N. B. Akesson (vice-chairman (63), 
C. M. Hansen (secretary) (63), M. L. Adams (past-chairman) (62) 
Subcommittee on Pesticide Application —W. W. Gunkel 

(chairman) (62), C. F. Becker (62), J. F. Cykler (63), W. W. 
Funk (63), O. K. Hedden (63), Douglas Johnston (63), 
L. A. Liljedahl (63), M. M. Mayeux (62), L. O. Roth (61), 
1. L. Williams (62) 

Subcommittee on Aviation — W. E. Yates (chairman) (63), 
J. E. Henry (61), D. A. Isler (61), G. S. Sanders (63), P. H. 
Southwell (63), O. B. Wooten (62), V. D. Young (62), N. B. 
Akesson (63) 


Subcommittee on Fertilizer Application —J. W. Ackley 
(chairman) (63), C. B. Adams (61), J. S. Bodri (63), V. A. 
Erickson (62), G. E. Fairbanks (61), R. C. Frevik (62), W. C. 
Hulburt (61), W. F. Millier (61), J. S. Smilie (62); H. D. 
Wittmus (63), C. M. Hansen (63) 

Subcommittee on Program Planning and Publications — 
R. R. Owen (chairman) (63), B. C. Reynolds (61), W. W. 
Gunkel (62), V. D. Young (62), G. E. Fairbanks (61) 


Subcommittee on Nomenclature and Standardization — 
William Dickison (chairman) (62), J. P. Carr (63), W. G. 
Lovely (63), R. C. Frevik (62) 


PM-42 — Cultural Practices Equipment Committee — G. K. 
McCutcheon (chairman), W. G. Lovely (vice-chairman), R. R. 
Owen (secretary), G. H. Abernathy, H. P. Bateman, A. G. 
Buhr, L. M. Carter, T. E. Corley, G. R. Free, L. W. Garver, 
R. O. Gilden, C. M. Hansen, C. E. Henson, Jr., E. B. Hudspeth, 
W. H. Johnson, T. N. Jones, D. E. Kuska, J. B. Liljedahil, W. P. 
Oehler, J. G. Porterfield, R. |. Throckmorton, Jr., E. B. 
Williamson 


PM-43 — Farm Machinery Management Committee —R. O. 
Gilden (chairman), G. H. Larson (vice-chairman), C. W. Bock- 
hop, E. K. Boyce, C. W. Cannon, J. C. Ferguson, B. S. Horne, 
S. G. Huber, D. R. Hunt, R. A. Kepner, D. E. Kirk, L. E. Law- 
son, E. H. Lee, W. H. Lowry, K. L. Pfundstein, E. S. Rumley, 
G. H. Seferovich, B. A. Stout, H. R. Tolen, W. L. Ulich, S. L. 
Vogel, G. E. Woodward 


PM-44 — Hay Pelleting Committee — H. F. McColly (chairman), 
J. B. Dobie (vice-chairman), C. E. McKeon (secretary), A. M. 
Best, D. T. Black, H. D. Bruhn, J. L. Butler, W. M. Cade, L. L. 
Elder, K. A. Finden, V. L. Lundell, M. E. McClellan, R. R. Roth, 
J. B. Stere, R. R. Yoerger, P. L. Bellinger 


tNon-member of ASAE 
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PM-45 — Soil Compaction Committee — W. J. Chancellor (chair- 
man), J. K. Jensen (vice-chairman), H. P. Bateman (secretary), 
E. R. Allred, M. G. Bekker, G. L. Byers, W. F. Buchele, J. L. 
Diamond, T. W. Edminster, M. L. Nichols, |. F. Reed, C. B. 
Richey, G. E. Ryerson, H. N. Stapleton, R. L. Throckmorton, Jr., 
G. E. VandenBerg 


PM-46 — Transport and Tractive Efficiency Committee — C. B. 
Richey (chairman), R. N. Coleman (vice-chairman), C. W. Can- 
non (secretary), C. L. Baker, M. G. Bekker, W. F. Buchele, 
W. J. Chancellor, A. W. Cooper, M. A. De-Giorgis, P. J. For- 
rest, K. E. Hohnl, J. M. Hooper, |. F. Reed, J. W. Seiple, R. B. 
Singer, H. N. Stapleton, G. W. Steinbruegge, T. J. Thaden, 
R. L. Wann 


COMMITTEES — SOIL AND WATER DIVISION 


SW-01 — Executive Committee — 
R. D. Smith, chairman 
L. R. Swarner, vice-chairman 
E. H. Kidder, past-chairman 


SW-02 — Steering Committee — E. H. Kidder (chairman), D. D. 
Smith (vice-chairman), L. R. Swarner (secretary) 


SW-21 — Hydrology Group — L. L. Harrold (chairman) (1961- 
63), W. O. Pruitt, Jr. (vice-chairman), E. C. Buie (past- 
chairman) 


SW-22 — Soil Erosion Group — J. J. Coyle (chairman) (1959- 
61), B. A. Jones, Jr. (vice-chairman), N. P. Woodruff (junior 
vice-chairman) 


SW-23 — Drainage Group — G. O. Schwab (chairman) (1959- 
61), E. W. Gain (vice-chairman), W. W. Donnan (junior 
vice-chairman) 


SW-24 — Irrigation Group — J. T. Phelan (chairman) (1961- 
63), J. L. Wiersma (vice-chairman), C. H. Pair (junior vice- 
chairman) 


SW-03 — Committee on Nomenclature (1961-62) — |. D. Wood 
(chairman), L. W. Herndon, E. W. Gain, W. D. Lembke, L. R. 
Swarner, E. R. Allred, R. Z. Wheaton, A. L. Sharp, H. E. Gray, 
R. P. Beasley 


SW-04 — Committee on Public Lands and Public Works (1959- 
62) — C. L. Hamilton (chairman) (62), W. H. Berry (62), B. F. 
Kiltz (62), H. S. Thompson (62) 


SW-21 — HYDROLOGY GROUP 


L. L. Harrold, chairman 


SW-211 — Committee on Infiltration (1958-63) — H. N. Holtan 
(chairman) (61), H. P. Johnson (vice-chairman) (63), G. W. Eley 
(61), L. D. Meyer (62), L. A. Wakeman (63), P. J. Ewerman 
(62), D. L. Brakensiek (63) 


SW-212 — Committee on Runoff (1958-63) — A. L. Sharp (chair- 
man) (61), F. C. Mohler (vice-chairman) (63), A. R. Chamber- 
lain (63), J. S. Matthews (62), D. C. Ralston (63), R. V. Keppel 
(63), A. P. Barnett (61), L. L. Kelly (62), W. O. Ree (61), P. D. 
Doubt (62), F. P. Ericksen (63) 


SW-213 — Committee on Evapo-transpiration (1958-63) — 
W. O. Pruitt, Jr. (chairman) (61), J. C. Stephens (vice-chairman) 
(63), Gilbert Lavine (62), P. E. Schleusener (62), J. W. Wolfe 
(63), T. V. Wilson (63), H. F. Blaney (61), L. L. Harrold (61), 
B. B. Bryan (63) 


SW-214 — Committee on Water Treatment and Use (1958-61) 
—T. L. Willrich (chairman) (61), J. W. Rockey (vice-chairman) 
(61), G. O. Schwab (61), T. O. Hodges (61), E. R. Daniel (61), 
F. B. Wright (61) 


SW-215 — Committee on Watersheds (1959-64) — H. M. Kautz 
(chairman) (62), O. W. Chinn (62), N. E. Leach (62), M. M. 
Culp (62), W. H. Berry (62) 


SW-22 — SOIL EROSION GROUP 


J. J. Coyle, chairman 


SW-221 — Committee on Terrace Systems (1958-61) — Paul 
Jacobson (chairman) (61), R. P. Beasley (vice-chairman) (61), 
L. B. Worley (61), V. L. Hauser (61), P. M. Price (61) 


SW-222—Committee on Conservation Tillage Methods (1958- 
61) —J. A. Allis (chairman) (61), G. R. Free (vice-chairman) 
(61), J. T. McAlister (61), K. R. Weber (61), C. K. Mutchler (61), 
L. F. Hermsmeier (61) 


SW-223 — Committee on Erosion Control Research (1958-63) 
—L. D. Meyer (chairman) (61), H. D. Wittmuss (vice-chairman) 
(63), A. P. Barnett (61), G. R. Free (63), N. P. Woodruff (61), 
R. T. Smerdon (63) 
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SW-23 — DRAINAGE GROUP 
G. O. Schwab, chairman 


SW-231 — Committee on Drainage Research (1958-63) — Jan 
van Schilfgaarde (chairman) (63), N. A. Evans (vice-chairman) 
(62), R. J. Winger, Jr. (61), Phelps Walker (62), R. C. Reeve 
(63), Herman Bouwer (63) 


SW-232 — Committee on Specifications for Design and Con- 
struction of Tile Drains (1960-63) — W. A. Cutler (chairman) 
(63). Standby basis. 


SW-233 — Committee on Surface Drainage (1958-62) — H. D. 
Haynes (chairman) (62), Phelps Walker (vice-chairman) (62), 
G. B. Faskin (61), L. F. Hermsmeier (61), L. W. Herndon (61), 
R. L. Green (62), R. L. Phillips (62), K. V. Stewart, Jr. (63), H. O. 
Vaigneur (63), I. L. Saveson (61), M. L. Palmer (63), F. J. 
Keller (63) 


SW-234 — Committee on Drainage of Irrigated Lands (1958- 
61) —R. J. Winger, Jr. (chairman) (61), J. N. Luthin (vice- 
chairman) (61), James Turnbull (63), N. A. Evans (62), W. H. 
Hedges (63), V. I. Myers (63), R. H. Brownscombe (63), Egon 
Rapp (63) 


SW-235 — Committee on Inter-Relations of Highway and 
Agricultural Drainage (1960-63) —H. N. Luebcke (chair- 
man) (63). Standby basis. 


SW-236 — Committee on Pump Drainage (1958-61) —C. L. 
Larson (chairman) (61), G. B. Faskin (vice-chairman) (61), J. C. 
Stephens (61), R. W. Irwin (62), T. L. Willrich (62), R. A. San- 
derson (62), Virgil Marvin (63), K. R. Klingelhofer (63), Louis 
Herndon (63) 


SW-237 — Committee on Materials and Materials Handling 
(1959-62) — V. |. Myers, (chairman) (61), M. R. Parsons (vice- 
chairman) (63), P. W. Manson (63), W. W. Donnan (62), J. M. 
Stackhouse (61), D. R. Sisson (61), K. W. Hotchkiss (62), J. C. 
Williams (63), H. O. Vaigneur (62), J. L. Fouss (63) 


SW-24 — IRRIGATION GROUP 


J. T. Phelan, chairman 


SW-241 — Committee on Sprinkler Irrigation (1961-62) — J. F. 
Thornton (chairman) (62), Gilbert Levine (vice-chairman) (62), 
Crawford Reid (62), F. W. Peikert (62), W. J. Liddell (62), 
G. O. Woodward (62), J. L. Wiersma (62), C. H. Pair (62), 
W. F. Lytle (62) 


SW-242 — Committee on Surface Irrigation (1958-63) — J. A. 
Bondurant (chairman) (61), M. C. Jensen (vice-chairman) (62) 
J. T. Phelan (62), W. A. Hall (62), P. D. Doubt (62), L. F. 
Lawhon (62), Dell Shockley* (62), V. E. Hansen (62); R. B. 
Curry (62), B. B. Bryan (62) 


SW-243 — Committee on Specifications for Installation of 
Concrete Irrigation Pipe (1958-61) —A. F. Pillsbury (chair- 
man) (61). Committee on standby basis. Members will be 
added as needed. 


SW-244 — Committee on Standards for Measuring Intake 
Rates of Soil for Irrigation Systems Design (1961-62) — 
N. F. Swanson (chairman) (62), L. J. Erie (vice-chairman) (62), 
C. H. Pair (62), G. W. Eley (62), W. A. Raney (62), Gilbert 
Levine (62), M. M. Weaver (62), Hollis Shull (62), Rhys Tovey 
(62), J. F. Thornton (62) 


SW-245 — Committee on Standards for Irrigation Wells 
(1958-62) — P. E. Schleusener (chairman) (61), M. W. Bittinger 
(vice-chairman) (62), K. B. Bowman (62), T. H. Quackenbush 
(62), V. M. Scott (61), Ervin Stahl (61), R. V. Thurmond (62), 
W. V. Wagner, Jr. (61), |. D. Wood (62), G. F. Briggs* (62), 
Kyle Engler (62) 


COMMITTEES — FARM STRUCTURES DIVISION 


FS-01 — Executive Committee — 
H. J. Barre, chairman 
E. A. Olson, vice-chairman 
G. L. Nelson, past-chairman 
FS-02 — Steering Committee — A. H. Schulz (chairman), M. L. 
Burgener (vice-chairman), D. W. Richter (secretary) 
Terms expiring June 1961 —A. C. Dale 
Terms expiring June 1962 —L. E. Bradley, H. C. Smith 
Terms expiring June 1963 — B. F. Parker, L. L. Sammet, 
A. A. Zander 
Terms expiring June 1964 — J. T. Clayton, D. W. Derber, 
F. P. Stephan 


*Advisory only 
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COMMITTEES — FARM STRUCTURES DIVISION 
(1960-61) 


FS-31 — Committee on Animal Shelter Ventilation (Joint with 
Electric Power and Processing Division) —H. J. Hansen 
(chairman), W. F. Millier (vice-chairman), D. W. Bates, M. H. 
Lloyd, Nolan Mitchell, C. D. Spates, F. P. Stephan, H. R. Wake- 
field, H. V. Walton, D. W. Richter, B. F. Parker, W. E. Matson, 
R. G. Yeck, K. L. McFate 


FS-32 — Committee on Farm Building Construction Standards 
—J. H. Pederson (chairman), N. C. Teter (vice-chairman), 
M. L. Burgener, J. T. Clayton, N. H. Curry, A. C. Dale, L. W. 
Neubauer, D. W. Richter, W. R. Tyler, W. O. Zervas, A. A. 
Zander 


FS-33 — Committee on Farm Materials Handling (Joint with 
Electric Power and Processing Division) — C. K. Otis (chair- 
man), B. A. McKenzie (vice-chairman), Marvin Nabben, F. L. 
Herum, R. M. George, C. A. Rollo, M. W. Forth, W. H. Yaw, 
G. L. Hazen, R. P. Prince, R. W. Whitaker, D. F. Shimon, 
Thayer Cleaver, E.°C. Schneider, H. B. Puckett, W. A. Junnila, 
R. E. Larson, J. B. Dobie, W. W. Wolfe 


FS-34 — Committee on Farm Structures Research Needs and 
Statistics — E. G. Bruns (chairman), R. G. Yeck (vice-chair- 
man), C. H. Reed, G. F. Facer, Tappan Collins, F. G. White, 
W. H. M. Morris, C. E. Hervey, W. G. Kaiser, R. R. Rowe, B. C. 
Reynolds, Wallace Ashby 


COMMITTEES — ELECTRIC POWER AND PROCESSING 
DIVISION 


EPP-01 — Executive Committee — 


H. J. Hansen, chairman 

K. L. McFate, vice-chairman 
C. W. Hall, past-chairman 
K. H. Norris, secretary 


EPP-02 — Steering Committee — H. J. Hansen (chairman), K. L. ' 
McFate (vice-charman), K. H. Norris, (secretary) 
Terms expiring June 1961 — H. H. Beaty, M. B. Penn, L. J. 
Endahl, C. W. Hall 
Terms expiring June 1962 — J. L. Calhoun, Price Hobgood, 
E. F. Olver, K. H. Norris 


Terms expiring June 1963 — S. M. Henderson, J. H. Oliver, 
R. W. Kleis, H. J. Hansen 


Terms expiring June 1964 —G. W. Isaacs, E. L. Watson, 
J. H. Thomas, M. W. Gordon 


Terms expiring June 1965 —M. C. Ahrens, R. M. George, 
W. C. Wenner, K. L. McFate 


EPP-31 — Program Committee — R. W. Kleis (chairman), M. C. 
Ahrens, A. K. Gillette, G. W. Isaacs, W. E. McCune, W. E. Mat- 
son, D. C. Stables, H. J. Hansen, W. A. Junnila 


EPP-32 — Committee on Bulk Milk Cooling Systems — C. N. 
Turner (chairman), C. P. Davis (vice-chairman), M. C. Ahrens, 
L. F. Charity, D. C. Sprague, R. A. Keppeler 


EPP-33 — Committee on Farm Wiring —H. S. Pringle (chair- 
man), M. H. Lloyd, G. P. Barrington, U. F. Earp, M. O. Whit- 
hed, L. B. Altman, Jr. 


EPP-34 — Committee on Farm Materials Handling (Joint with 
Farm Structures Division) — C. K. Otis (chairman), B. A. Mc- 
Kenzie (vice-chairman), Marvin Nabben, F. L. Herum, R. M. 
George, C. A. Rollo, M. W. Forth, W. H. Yaw, G. L. Hazen, 
R. P. Prince, R. W. Whitaker, D. F. Shimon, Thayer Cleaver, 
E. C. Schneider, H. B. Puckett, W. A. Junnila, R. E. Larson, 
J. B. Dobie, W. W. Wolfe 


EPP-35 — Committee on Animal Shelter Ventilation (Joint 
with Farm Structures Division) — H. J. Hansen (chairman), 
W. F. Millier (vice-chairman), D. W. Bates, M. H. Lloyd, Nolan 
Mitchell, C. D. Spates, F. P. Stephan, H. R. Wakefield, H. V. 
Walton, R. G. Yeck, D. W. Richter, B. F. Parker, W. E. Matson, 
K. L. McFate 


EPP-36 — Publications Committee of Electric Power and Proc- 
essing — E. F. Olver, (chairman), R. W. Kleis, M. C. Ahrens, 
J. H. Oliver 


EPP-37 — Technical Data Committee of Electric Power and 


Processing — R. M. Peart (chairman), G. S. Birth, |. J. Ross, 
J. W. Zahradnik 
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Erosion Characteristics of Rainfall 


George R. Free 


Member ASAE 


EASUREMENTS of runoff and erosion from field 

M plots under natural rainfall provide information 

on the complex and varying relationships of rain, 

soil, water storage, slope and cover. Rarely are any of these, 

particularly the first three, constant for long. This is cer- 

tainly true when the soil is exposed to the direct impact of 
raindrops. 

Progress in understanding these relationships will be 
made along approaches ranging from 100 percent theoret- 
ical to 100 percent empirical. Among the many practical 
objectives will be that of being able to build or design soil 
conditions in terms of soil physical characteristics and man- 
agement to meet the stress of design storms without ‘‘fail- 
ure.” The term “‘failure’’ is used here in the sense of inade- 
quacy for the desired degree of control or deterioration to 
the point where excessive runoff and erosion occur. The 
specifications for soil condition and management must be 
both practical and economically attainable. When com- 
promises are necessary due to limitations of the material at 
hand, or for other reasons, one should be able to predict 
the probable point and nature of failure so that supple- 
mental protective measures can be efficiently planned and 
utilized. Knowledge of what rain does to soil is essential 
to progress. 

The investigation reported in this paper is an outgrowth 
of previous studies of soil splash reported in 1951 and 
1952 (1, 2)*. It was thought that the equipment and 
methodology previously developed could be used to study 
the erosion characteristics of natural rain under controlled 
conditions on a miniature plot scale. The main part of this 
study extended over a period of five years, 1954 through 
1958. Reference is also made here to related studies made 
in 1950-51. 

Certain aspects of studies recently reported by Wisch- 
meier and Smith (8) are closely related to this study. Their 
work involves analysis of the relationships between rainfall, 
runoff, and erosion data from runoff plots in many loca- 
tions. They report an excellent correlation between erosion 
and the product of energy and maximum 30-min intensity 
of the rainstorm. This latter term was called the EI vari- 
able. The E represents a summation of energy in rainfall 
based on a relationship of rainfall intensity to drop-size dis- 
tribution, and hence to kinetic energy. The EI variable was 
subsequently used by Wischmeier (7) to measure the ero- 
sion potential of localized rainfall. 


Paper presented at the Annual Meeting of the American Society 
of Agricultural Engineers at Ithaca, N. Y., June 1959, on a pro- 
gram arranged by the Soil and Water Division. A contribution 
from the Eastern Soil and Water Management Research Branch 
(SWCRD, ARS), USDA, in cooperation with the Cornell Uni- 
versity Experiment Station (Cornell Agronomy Department Series 
Paper No. 500). 

The author — GEorGE R. FREE—1is soil scientist (ARS), 
USDA, and associate professor of soil technology, Cornell Uni- 
versity, Ithaca, N. Y. 

Acknowledgment: The author expresses appreciation to P. L. 
Manley for valuable help in analyzing rainfall records. 


*Numbers in parentheses refer to the appended references. 


1960 * JULY * AGRICULTURAL ENGINEERING 


Measurements by soil pans of runoff and erosion 


Fig. 1 Field installation of soil pan 


Equipment and Procedures 


The equipment used has been described in another pub- 
lication (1). A photograph and a schematic sketch of the 
equipment are shown in Figs. 1 and 2. With a water table 
maintained in the bottom of the soil pan, the test material 
is near saturation at all times. The elevation of the pans 
permits loss of soil by splash, but also eliminates the oppor- 
tunity for return splash as with field plots. Runoff, wash- 
off erosion, and percolation are caught and measured for 
each storm or series of storms. Since the materials were at 
or near saturation at all times, “percolation” was essentially 
equal to “infiltration,” and the latter term will be used here- 
after without further explanation. At the start of the study, 
an arbitrary duration of exposure based on amount and in- 
tensity of rain was decided upon, but in practice not always 
observed. However, fresh sand and soil were used for each 
exposure period. The total loss of soil during a period of 
exposure can be determined by loss of weight, and the 
amount of soil lost in splash determined by subtracting 
washoff loss from the total loss. 


During the 1950 study, samples of several New York 
soils were used as test materials. In 1954 two standard ma- 
terials were selected for study over a period of years to 
characterize the erosion aspects of rainfall. One of these 


WATER SUPPLY 


WATER LEVEL 
REGULATOR 


PERCOLATE 


RUNOFF 


Fig. 2 Schematic sketch of soil pan 


447 


PS 
. F i ES 8 ps s "I 4 , ‘ os \ ’ oe 
EPP oo) ae Fs ae 
oc 2 5 ms : noBeneah tal ' 
en: , aw a { 
Bee ore, cas a | 
ee os ex th Ne |. ‘ iy ‘ 
eC 
ee 
mer a 
—=—=—=————__— es 
Kis>> —a| ; 
inlets : 
§ 
a ee Po 
OO —“C;CsSCSCSSCiés = 
Te 


... Erosion Characteristics 


TABLE 1. CHARACTERISTICS OF RAINFALL, 1954-58 (SUMMARY) 


Rain at 
Number intensity E* 

Number of Number of Amount of Maximum intensity of 1 inch per acre, 

exposure of runoff rainfall, (inches per hour) for __ perhour, hundreds 
Year Exposure periods storms records inches 15 min 30 min 60 min inches foot-tons El + 
1954 4/20 - 10/28 13 84 39 15.2 1.5 1.0 0.5 3.7 119.3 61.2 
1955 5/4-11/16 11 55 38 22:2 2.5 1.6 0.8 4.4 159.8 119.1 
1956 5/24 - 10/24 7 78 38 18.0 3.6 2.4 Bg 5.6 130.1 164.9 
1957 5/14 - 10/26 11 69 34 17.7 3.1 2.3 1.4 7.6 140.0 134.3 
1958 4/25 - 11/3 17 128 Pra! 24.7 2.6 1.4 0.9 5.0 172.1 95.0 
59 414 203 97. 26.3 721.3 574.5 


*Calculated in basis of periods of uniform intensity during individual 


storms. 


*Calculated on basis of individual exposure periods. For exposure periods including more than one storm, this procedure gives higher values of 
the EI variable than if EI was calculated for individual storms and then totaled for the period. However, a definition of individual storms must 


always 
as one storm and using only one maximum 30-min intensity. 


was a standard soil, Honeoye silt loam. The other was a 
fine to very fine white sand, 98 percent < 250 microns, and 
17 percent < 105 microns. The soil represented an aggre- 
gated material, and the sand a single-particle material with 
a range of particle size, but no aggregation. 

The amount of rainfall per exposure period ranged from 
0.39 to 3.74 in. during fifty-seven of the fifty-nine expo- 
sure periods, and for the other two was 5.70 and 7.89 in. 
All splash pans with treatments in duplicate faced the west. 
Rainfall amounts and intensities were measured in nearby 
standard and recording rain gages. The ratio of infiltration 
to runoff, rather than runoff or infiltration as a percentage 
of rainfall, was used to describe water relationships. 


Summaries of Data 

Summaries of data obtained during the five-year period, 
1954-58, are presented in Tables 1 and 2. While most of 
the statistical analyses were made on the basis of fifty-nine 
exposure periods, these summaries bring out some interest- 
ing points. One of these is that storms classed as excessive 
by U.S. Weather Bureau definition occurred each year, while 
the maximum intensities did not greatly exceed the five-year 
expectancies (9). 

Washoff losses from both sand and soil were negligible 
compared with splash losses. Splash losses from sand were 
between three and four times those from soil. Despite the 
expected tendency of soil to have greater runoff and less 
infiltration than sand, measured differences were not great. 
The over-all ratio of infiltration to runoff was 3.5 for soil, 
compared to 3.8 for sand. These high over-all ratios indi- 
cate relatively fresh soil conditions. 


Splash Erosion 


Simpie linear correlations of splash losses of sand and 
soil per exposure period with amounts of rain and derived 
parameters of rain were calculated, and the results are pre- 
sented in Table 3. The fact that values for the correlations 


be arbitrary, and since moisture did not vary in this study, there is some justification for considering all rain during an exposure period 


TABLE 3. VALUES FOR r FOR CORRELATIONS OF 
SPLASH LOSSES AND RAINFALL 


Values of r for correlation indicatea* 


Sand Soil 
Amount of rain 0.72 0.42 
Energy — E 82 58 
Index — EI,, .68 65 
Index — EI, .69 .66 
Index — EI,, .68 63 


*0.325 — significant at 1 percent level. 


of rain and energy with splash losses from sand are higher 
than those for soil is considered significant. Adding a 
separate measure of intensity as EI tended to decrease the r 
values for sand and increase those for soil. The highest r 
obtained, 0.82, indicates that about two-thirds of the total 
variability is accounted for by the regression. There was no 
gain in deviating from the 30-min intensity used by Wisch- 
meier and Smith (8), who were working with washoff ero- 
sion losses from field plots under prevailing variations of 
soil moisture and antecedent rainfall. 


The soil and sand splash losses are shown plotted against 
E on a log-log basis in Fig. 3. The slope of the curves indi- 
cates that the splash losses from sand vary as E to the 0.90 
power, and from soil as E to the 1.46 power. The disper- 
sion of values around the calculated regression is typical of 
all plottings of two-factor relationships that were made. 


Washoff Erosion 


The two storms with highest 30-min intensities for the 
five-year period caused washoff erosion, and occurred in 
1956 and 1957. The only other storm causing washoff 
erosion occurred in 1955, and ranked among the highest in 
maximum 5-min intensity, although the 30-min intensity 
was not outstanding. 

A careful study was made of conditions causing washoff 
erosion from both sand and soil. The first requirement was 


TABLE 2. SPLASH PAN LOSSES FROM SOIL AND SAND, 1954-58 (SUMMARY) 


Soil (tons per acre) 


Nuits f Total Water (liters) 
‘anne rainfall. Splash Washoft Runoff Infiltration 

Year periods inches Soil Sand Soil Sand Soil Sand Soil Sand 
1954 13 15.2 70.3 260.1 0.0 0.0 3.9 3.9 13.5 £3:7 
1955 11 ey 143.1 386.2 0.2 0.0 6.4 py | 18.5 19.9 
1956 7 18.0 64.5 240.5 0.5 0.0 5.0 3.9 15.0 17.1 
1957 11 17.7 113.3 323.6 0.2 | 4.7 4.3 13.4 16.0 
1958 17 24.7 _97.8 381.3 0.0 0.0 _6.8 oT 21.7 21.0 

59 97.8 489.0 1,591.7 0.9 26.8 Fe Bs 82.1 87.7 


1.1 liters=1 inch of rain (approximately) 
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Fig. 3 Relationship of splash losses from soil and sand with 
rainfall energy 


an intensity of 3.25 in. per hour or more with a duration 
of five minutes or more. The second requirement was ante- 
cedent rain with energy amounting to 5.5 hundred foot-tons 
per acre or more. 

High washoff losses occurred from some of the soils 
used in 1950 and 1951. Splash and washoff losses over the 
1950 season from Sassafras silt loam were 54.2 and 5.0 
tons per acre, respectively, for two exposure periods and a 
total rainfall of 12.4 in. Corresponding losses for Dunkirk 
silty clay loam were 128.0 and 11.2 tons; for Honeoye silt 
loam, 57.4 and 0.3 tons; and for Ottawa fine sandy loam, 
102.2 and 0.5 tons. In 1951, with one exposure period and 
9.4 in. of rain, losses from Honeoye were 64.9 and 1.5, 
compared to 36.7 and 5.1 from Sassafras, the only soils 
studied. Both the Dunkirk and Sassafras soil are considered 
highly erodible. Based on field runoff plot data, Musgrave 
(6) reported that this Dunkirk soil was about three times 
as erodible as the Honeoye. The splash pan technique com- 
pares only surface soils, and not profiles as they occur in 
the field. 


Ratios of Infiltration to Runoff 


The relationship of ratios of infiltration to runoff with 
energy for both sand and soil were hyperbolic in nature. A 
regression curve for sand (Fig.4) was computed on the 
basis of log-log transformations in which the exponent of 
E was found to be —0.4. Because of the wide dispersion of a 
few values, even this transformation of data did not pro- 
vide a statistically significant relationship for soil, although 
a curve similar to that for sand seemed to be indicated. 
Values of the ratios decreased rapidly up to an E value of 
about 8.5 hundred foot-tons. 

A study was made of variations in infiltration to runoff 
ratios within exposure periods where there had been two or 
more records. These data indicated a more rapid decrease 
of infiltration capacity for soil than for sand. 
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That soils differ greatly in initial and final infiltration to 
runoff ratios is shown by data obtained during 1950 and 
1951 (erosion data cited previously under “Washoff Ero- 
sion’). In the first 1950 period for an initial large storm 
of 2.4-in. ratios for Sassafras and Dunkirk were 0.33 and 
0.27, respectively, compared to > 1.61 and 2.58 for Honeoye 
and Ottawa, respectively. Some amount of percolate for the 
last two soils was lost. After about five inches of rain, 
ratios in the same order were 0.19, 0.15, 0.45, and 0.54. 


Discussion of Results 


The data indicate that movement or removal by splash 
is by no means a satisfactory indicator of susceptibility to 
washoff erosion. Possibly one of the most significant find- 
ings in this study is the paucity of washoff erosion records 
for the period of study using the standard sand and stand- 
ard Honeoye soil. One of the probable reasons for this is 
that there was little opportunity for concentration of water 
into rivulet or channel flow with the resulting higher veloc- 
ity necessary for transport. Also, much of the material 
loosened by raindrop impact was removed in splash which 
prevented its transport in the runoff to become part of 
washoff erosion. The effect of removal of soil in splash 
needs further study, and the reader is referred to (1, 5) and 
to an unpublished thesis?. 


The decrease of ratios of infiltration to runoff for soils 
with any degree of aggregation can be partly attributed to 
breakdown of aggregates. A similar decrease in ratios of 
infiltration to runoff for the standard sand cannot be ex- 
plained in these terms, but does place considerable emphasis 
on sealing and compaction of the surface. 

From the standpoint of soil data that might be useful 
for “‘design’’ purposes, the energy value of 8.5 hundred 
foot-tons per acre is of interest. It was associated in this 
study with a marked change of ratios of infiltration to run- 
off, while a value only slightly less was associated with the 


occurrence of washoff losses. (Continued on page 455) 


tThesis entitled “An Evaluation of Soil Splash as a Factor in 
Soil Erosion.” 


RATIO OF INFILTRATION TO RUNOFF _ 


ce) 16 20 30 4 
ENERGY-HUNDREDS OF FOOT TONS PER ACRE 


Fig. 4 Relationship of ratios of infiltration to runoff for sand 
with rainfall energy 
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INSTRUMENT NEWS 


Modification of Bridge Controls 


Richard A. Schleusener 


Assoc. Member ASAE 


Larry G. King 


Assoc. Member ASAE 


N environmental control chamber in which tempera- 
ture, humidity, and radiation can be controlled has 
been constructed in connection with a study of evap- 

oration from soils*. The experiments established a need 
for cyclic variation of temperature, humidity, and radiation 
to simulate the diurnal variation of these meteorological 
parameters. 

The details of the system devised to accomplish this 
objective are described in this paper. Similar arrangements 
may be used in a variety of applications employing a bridge 
circuit. 

For maintaining steady temperature in the chamber, the 
controls consisted of a temperature sensitive element located 
in the return duct and connected into a resistance bridge 
circuit. A change in temperature at the element produced a 
change in its resistance, unbalancing the bridge circuit and 
creating a voltage signal. This voltage signal was ampli- 
fied to operate a relay which in turn operated the proper 
corrective mechanism to adjust the temperature within the 
chamber so as to bring the bridge back into balance. The 
controls for maintaining a steady condition of relative 
humidity operated in a similar manner. 

In order to produce cyclic variations, an unbalance was 
introduced on one leg of each bridge at appropriately timed 
intervals. Timing and control for the system was provided 
by a timer giving an impulse every 72 min (‘40 of a 24-hr 
day) to an eight-bank, twenty-position stepping relay. The 


An Instrument News Contribution: Articles on agricultural 
application of instruments and controls and related problems are 
invited by the ASAE Committee on Instrumentation and Controls, 
and should be submitted direct to Karl H. Norris, instrument news 
editor, 105A South Wing, Administration Bldg., Plant Industry 
Station, Beltsville, Md. 


The authors—R. A. SCHLEUSENER and L. G. KING — are, 
respectively, assistant research engineer and graduate research as- 


sistant, civil engineering section, Colorado State University, Fort 
Collins. 


*Colorado contributing project to Western Regional Project 
W-32 concerning basic hydrologic factors relating to water con- 
servation. 
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to Simulate Diurnal Cyclic Variation 
of Temperature, Humidity, and Radiation 


desired diurnal cycles of ambient conditions are shown in 
Fig. 1, the dashed lines of which show the stepwise varia- 
tions that approximated the desired curves. 

Fig. 2 shows the arrangement used to accomplish the 
desired stepwise variation in temperature and humidity, also 
the details for turning on and off various combinations of 
heat lamps (g) for simulating radiant energy from the sun. 

On the stepping relay, banks m7 to m, control the timed 
sequence of heat lamps to simulate radiant energy. Bank 
ms is not used. Banks m, and m; are used to program the 
variation in temperature. Fig. 2 shows, for example, that 
when the stepping relay is in position 1-3, and 19 and 20, 
the potentiometers (4) are bypassed, and the bridge oper- 
ates the same as under steady-state conditions. For other 
positions of the stepping relay, additional resistances (/) 
are added to one leg of the bridge, thereby producing an 
unbalance which results in a temperature change within the 
chamber until the temperature bridge is brought into bal- 
ance with the added resistance of the potentiometers (/). 

Bank ms is used in a manner comparable to banks mo 
and m; to add varying amounts of resistance to one leg of 
the relative humidity control bridge for positions other than 
1 to 6 and 20 of the stepping relay. 

Fig. 3 shows the timer, rectifier, stepping relay, and 
resistance units used to accomplish the modification to pro- 
duce cyclic conditions within the environmental control 
chamber. 

Fig. 4 shows a typical weekly record from a recording 
hygrothermograph located inside the chamber. The degree 
to which the equipment is successful in producing the de- 
sired cyclic variation in temperature and humidity can be 
seen by comparing Fig. 4 with Fig. 1. 

The amplitude of the variations of temperature or 
humidity can be changed by adjustment of the potentiom- 
eters (4) or the adjustable resistor (7). The range within 
which the equipment operates for a fixed amplitude can be 
set using the control point adjustment on each bridge. 


Fig. 1 Diurnal cycles of ambient 
conditions in environmental con- 
trol chamber 
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Z. Switch, OPST, NC 


Fig. 2 Circuit for cyclic control of ambient conditions of temperature, humidity, and radiation 


The stepwise variations which appear in Fig. 4 could be 
smoothed by the addition of a greater number of control 
points within the 24-hour period. This would require a 


Fig. 3 View of timer, stepping relay and associated equipment 
used to produce cyclic variation of ambient conditions 


HREE phases of continued education 
were given attention when the Agricul- 
tural Engineering Division of the 
American Society for Engineering Educa- 
tion met at Purdue University, June 20. 

“What Industry is Doing for Continued 
Education of Engineers’” was the opening 
contribution, by E. F. Schneider, vice-presi- 
dent, International Harvester Co. R. R. 
Raney, director of engineering, New Idea 
Division, Avco Corp., followed with a dis- 
cussion on the subject. Both noted the high 
participation of engineers in technical train- 
ing made available. by employers, and also 
in broader training for management re- 
sponsibilities. 

Industry seminars for teachers and ad- 
vanced professional students, as provided 
for several years by the Farm Equipment 
Institute and several of its leading member 
companies, received special emphasis. This 
was in the treatment of ‘Continued Educa- 
tion for Teachers by Industrial Contacts” 
by Bill A. Stout, assistant professor of agri- 
cultural engineering, Michigan State Uni- 
versity, and discussion by G. W. Isaacs, 
associate professor of agricultural engineer- 
ing, Purdue University. 

The most controversial subject on the 
program proved to be “Continued Education 
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months. 


stepping relay having more than twenty positions and a 
greater number of resistance units. 

The performance of the equipment is considered ade- 
quate to accomplish acceptable diurnal cyclic variation of 
temperature, humidity, and radiation. The equipment has 
been operating in a satisfactory manner for about eighteen 


Bl 
4 40444 


By +5555 5 SERDET 


Fig. 4 Hygro-thermograph record showing diurnal cycles of tem 
perature and humidity produced in environmental control chamber 


Continued Education for Engineers Featured in ASEE, 
Agricultural Engineering Division Program 


for Teachers by Active Research.” C. G. 
E. Downing, head of the engineering science 
department at Ontario Agricultural College 
presented a case for research as an intellec- 
tual stimulant for teachers, and a means of 
helping them keep up to date in their tech- 
nology. Discussion by T. W. Edminster, 
assistant chief, Soil and Water Conservation 
Research Branch, Agricultural Research 
Service, USDA, represented the viewpoint 
of an administrator of research. He raised 
material questions on work efficiency in 
dual assignments, and the danger of either 
research or teaching receiving major atten- 
tion at the expense of the other, depending 
on the primary interest of the individual 
with daily duties in both fields. 

A luncheon and business meeting fol- 
lowed the formal program, with E. T. 
Swink, division chairman, presiding. Dur- 
ing the meeting a proposal was approved 
to have a constitution and by-laws govern- 
ing the divisions’ operations drafted and 
presented to the Division members for action 
by letter ballot. 

George E. Spencer, chairman of the nom- 
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inating committee offered a single slate of 
nominees, including, for chairman, A. W. 
Farrall; vice-chairman, J. B.  Liljedahl; 
secretary, R. A. Palmer; editor, H. L. 
Wakeland; and representative on the gen- 
eral council of ASEE, F. B. Lanham. All 
were elected. 

Following a brief conference of the new 
executive committee, Chairman Farrall desig- 
nated B. F. Parker to serve as program 
chairman for the next annual meeting, at 
Lexington, Ky., June 26-30, 1961. 

Later in the week at a Conference on 
“Educational Programs of Some _ Profes- 
sional Engineering Societies,’ sponsored by 
the General Council and appropriate divi- 
sions, Chairman Farrall was the opening 
panelist, reporting on the educational pro- 
gram of ASAE. 

As an institutional member of ASEE, the 
American Society of Agricultural Engineers 
was also represented in activities of the 
Engineering College Administrative Coun- 
cil by F. B. Lanham; and in activities of 
the Engineering College Research Council 
by G. W. Isaacs. 
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... D-M Spectrophotometer 


(Continued from page 435) 
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Fig. 6 Noise and _ response-time 
curves of the dual-monochromator 
spectrophotometer 


Another application of the instrument was to study a 
photoresponsive pigment which controls developmental proc- 
esses such as elongation, color, flowering and germination 
in certain plants. Physiological work has indicated the pig- 
ment exists in two interconvertible forms (5). The form of 
the pigment depends upon the nature of the illumination on 
the plant. Butler ef al (8) démonstrated the presence of the 
photoresponsive pigment spectrally. The procedure fol- 
lowed to indicate the presence of the pigment is to illum- 
inate a sample of tissue with red light and measure the 
A OD (650-730). The change in this measurement caused 
by subsequent illumination with far-red light is assumed 
to be proportional to the amount of photoresponsive pig- 
ment present in the tissue and is denoted as AA OD (650- 
130%: 

Fig. 8 shows the distribution of the photoresponsive 
pigment in corn seedlings. The curve is based upon exam- 
ination of a series of composite 2-gram samples. Each sam- 
ple was made up of 4-in. segments of tissue taken from 
the same position (with reference to the first node) of 
several 2'/,-in. seedlings. Although the shape of the curve 
above the coleoptile is based on only three points, the curve 
was substantiated by additional observations. The maximum 
concentration of the photoresponsive pigment occurs just 
below the first node. This corresponds with the area of 
greatest growth activity in young corn seedlings. 


Summary 


A dual-monochromator spectrophotometer capable of 
measuring optical density of a sample at any two wave 
lengths in the visible region and computing the optical- 
density difference (A OD) is described. The instrument is 
suitable for measuring optical-density differences of intact 
agricultural products. It has noise and sensitivity such that 
an optical density change of 0.001 can be detected. The 
response speed is 0.5 sec for 90 percent full scale. The 
meter reading vs. A OD is nearly linear with a A OD of 1.5 
or less, full scale. The instrument has been used to indicate 
the chlorophyll content ot intact peaches. The correlation 
coefficient between chlorophyll content of peaches and the 
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: Fig. 7 Chlorophyll calibration of the 
dual-monochromator spectrophotometer. 
The meter reading indicates AOD (695- 
725) with full scale on the meter equal 

to about 0.77 AOD 


rpitid, 


METER READING NCHES FROM FIRST NODE 


Fig. 8 Distribution of the photoresponsive pig- 
ment in 242-in. corn seedlings 


chlorophyll content indicated by the instrument is 0.939. 
Another use of the instrument has been to study a photo- 
responsive pigment found in minute amounts in plant 
tissue. The maximum concentration of the pigment in 
young corn seedlings as determined with the dual-mono- 
chromator spectrophotometer appears to occur just below 
the first node in the region of greatest growth activity. 
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... Plant Emergence Energy 
(Continued from page 431) 


moisture contents of 12, 16, and 20 percent. The maxi- 
mum emergence energy was obtained for a moisture content 
of 20 percent, drying time of 16 days, and surface compac- 
tion pressure of 16 psi. Under these conditions, the surface 
layer developed the greatest mechanical strength. This 
provided evidence that the drying of the surface soil is one 
of the factors responsible for the development of mechan- 
ical strength. Development of mechanical strength also 
depends upon soil compaction, soil type, and initial soil 
moisture content at time of compaction. 

Bulk density of the soil at moisture contents of 12, 16, 
and 20 percent increased with compaction pressure as shown 
in Table 4. The maximum value was obtained for a mois- 
ture content of 20 percent and compaction pressure of 16 
psi. The energy required for emergence of the mechanical 
seedling increased with bulk density. 


TABLE 4. BULK DENSITIES FOR BROOKSTON SANDY 
LOAM SOIL AT VARIOUS MOISTURE CONTENTS AND 
COMPACTION PRESSURES 


Initial Soil Moisture Content (Percent) 


~ Surface - 
compaction 
pressure 12 16 20 
psi - Grams per cubic centimeter 
1 0.938 0.925 0.981 
Vy 0.893 0.848 0.886 
2 0.994 0.943 1.020 
4 1.040 1.043 1.120 
8 1.110 1.110 1.230 
16 1.116 1.153 1.300 


Effect of Soil Aging on the Force and Energy Required 
for Emergence. A laboratory experiment was conducted at 
a soil moisture content of 16 percent in which the soil sam- 
ple boxes were sealed to prevent loss of moisture. Compac- 
tion pressures of 12, 1, 2, 4, 8, and 16 psi were applied to 
the soil surface. A mechanical seedling (tip diameter, 0.078 
in.) was forced through the boxes immediately after they 
were prepared and 1, 2, 4, 8, 16, and 32 days later. 

In contrast to the marked increase in the emergence 
energy required as the soil dries, Fig.9 indicates that 
energy required for emergence increased little with aging 
when soil moisture was held constant. The energy required 


plained by a small loss of moisture from the test boxes. The 
theory has been advocated that soils behave like concrete 
(1); the longer they age, the stronger they become. The 
results of this experiment indicate that any increase in hard- 
ness of the soil under non-drying conditions may be due to 
a slight moisture loss and/or aging of the soil. 

Fig. 10 compares the emergence energy under drying 
and non-drying (sealed boxes) conditions. The large in- 
creases in emergence energy were due to the drying of the 
surface layer of soil. For 16 days aging, the ratio of emer- 
gence energies on non-drying to drying conditions was 5 to 
1. This suggests that a method of covering the seedbed 
after planting should be developed as a means of reducing 
the energy required for emergence of seedling plants. 

Effect of Compaction Pressure Applied at Seed Level on 
the Force and Energy Required for Emergence. Compaction 
pressures of 2, 1, 2, 4, 8, and 16 psi were applied at a 
1-in. depth (seed level) in the sample boxes. A compaction 
pressure of ' psi was applied to the surface. The initial 
soil moisture content was 16 percent. A mechanical seed- 
ling (tip diameter, 0.078 in.) was forced through the test 
samples immediately after they were prepared and 1, 2, 4, 
8, and 16 days later. 

The emergence energy increased with drying time and 
compaction pressure, but the maximum increase was less in 
this treatment than when similar compaction pressures were 
applied at the surface (Fig. 11). (See comparison in Fig. 
12.) When the pressure was applied at seed level, a con- 
siderably smaller increase in rate and total energy was re- 
quired for emergence under drying conditions. 

Stout (7) obtained greater seedling emergence of corn, 
beans, and sugar beets by applying the compacting pressure 
at seed level than for applying the same pressure at the soil 
surface. This can be explained by the data obtained in this 
experiment. With compaction pressure applied at seed level 
and loose soil covering the seed, the development of me- 
chanical strength in the surface layer was retarded and less 
energy was required for emergence. 

Fig. 13 is a drawing of the force versus depth curves 
traced on the oscillograph as the mechanical seedling 
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for surface-compaction pressures of 2, 1, psi. Solid line, drying condition. Broken the soil surface followed by ‘psi 
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Fig. 12 (left) Emergence energy versus 
drying time for compaction pressures of 
8 and 16 psi. Solid line, pressure ap- 
plied at the surface. Broken line, pres- 
sure applied 1 in. below the soil surface. 
Initial soil moisture content, 16 percent 
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emerged through a 3-in. depth of soil for the conditions 
listed below each graph. A detailed analysis of the oscillo- 
graph charts shown in Fig. 13 follows: 

1 Compaction pressure applied at the surface. As the 
mechanical seedling enters the bottom of the 3-in.-thick 
layer of soil, the force increases rapidly at first and then tends 
to remain constant until a depth of 2 in. At this point the 
force tends to increase gradually until the 1-in. depth is 
reached. Between a depth of 1 and % in., the emergence 
force approximately doubled due to the hard compacted 
layer caused by surface drying. The inverted soil cone 
above the mechanical seedling tip sheared from the soil 
mass at a depth of approximately ¥% in., as can be seen by 
the sudden drop in force. 


2 Compaction pressure applied at seed level. The 


emergence force approached a maximum at a depth of 
approximately 24 in. and remained constant until a depth 
of 1 in. was reached. At this point the emergence force de- 
creased rapidly to a constant value between the 1-in. depth 
and point of shear. A very large decrease in the emergence 
energy is evident. 

3 Pressure applied at the surface with no drying. The 
emergence force increased to a maximum value and re- 
mained essentially constant to the point of shear. 

Table 5 presents representative values of the emergence 
energy for the 1, 2, and 3-in. planting depths. The per- 
cent reduction in emergence energy is presented for (a) 
compaction pressure applied at the surface under non-dry- 
ing conditions and (+) compaction pressure applied at seed 
level under drying conditions. These are compared to com- 
paction pressure applied at the surface under drying condi- 
tions (conventional method of planting). 

A considerable reduction in the energy required for 
emergence of the mechanical seedling was realized by apply- 
ing the compaction pressure at seed level and preventing 
drying of the soil surface. A much greater reduction in the 
emergence energy for the 1 and 2-in. planting depths is 
evident as compared to a 3-in. planting depth. 

Since the energy required for emergence increased 
markedly with increasing compaction pressure at the soil 
surface ard with length of drying period, several methods 
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Fig. 13 (right) Force versus depth dia- 
grams for the conditions stated 
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EMERGENCE ENERGY= 9.58 INLB. 


8 PSI. APPLIED AT SEED LEVEL 
AGED FOR 8 DAYS WITH DRYING. 
EMERGENCE ENERGY= 414 INLB 


8 PSI. APPLIED TO SURFACE 
AGED FOR 8 DAYS WITH NO DRYING 
EMERGENCE ENERGY = 296 INLB 


for reducing the emergence energy required of plant seed- 
lings are visualized as follows: 

1 Decrease or eliminate compaction pressure at the 
soil surface but apply the pressure at seed level. This will 
reduce the mechanical strength of the surface layer of soil. 

2 A shallow depth of planting will require less energy 
for emergence and shorten the period of time between 
planting and emergence of a seedling. In general, the faster 
the emergence, the lower the energy requirement. 

3 Prevent the soil surface from developing mechanical 
strength by covering the seedbed. 

4 Design a soil profile to eliminate the crusting prob- 
lem and reduce emergence energy. (This might be some 
form of ridge.) 

5 Provide a firm underfooting for the seedling to pre- 
vent it from shearing from the roots while developing the 
force necessary to overcome the mechanical impedance of 
the soil. 

6 Prevent soils from developing mechanical strength 
when they dry with some type of chemical additive. 

7 Develop means of keeping the soil surface moist thus 
preventing the soil from drying out and increasing the 
energy required for emergence. 

8 Plant soaked seeds that have taken up sufficient mois- 
ture for germination, thus increasing the speed of emer- 
gence and decreasing the emergence energy. 

Summary 
A penetrometer was designed, developed and fabricated 


that measured relative emergence energy requirements of 


TABLE 5. EMERGENCE ENERGY FOR VARIOUS PLANTING 
DEPTHS AND SEEDBED CONDITIONS 


Emergenc Energy 


Percent Reduction* 


Seed Seed 
Surface Surface level Surface level 
compac- compac- compac- compac- compac- 
Planting tion, tion, tion, tion, tion, 
depth drying non-drying drying non-drying drying 
in. in.-lb in.-Ib in.-Ib percent percent _ 
1 3.71 0.82 0.02 78 99 
2 6.80 2.02 2.04 70 70 
3 9.58 2.96 4.14 69 57 


*Percent reduction as compared to surface-compaction , ressure under 
a drying condition. 
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plant seedlings. Basic information concerning the seed en- 
vironment for maximum emergence of plant seedlings was 
collected in a series of laboratory experiments. Data ob- 
tained in this study shows that the emergence-energy re- 
quirements increased directly with soil-compaction pressure, 
initial soil-moisture content, depth of planting, amount of 
surface drying, and indirectly with moisture content at time 
of measurement. As the seedling diameter increased, the 
emergence energy increased. Thus, a bean seedling would 
require more energy for emergence than a corn seedling. 
Applying compaction pressure at the seed level and prevent- 
ing evaporation from the soil surface reduced the emergence 
energy. 

The results of this study indicate that planters for corn, 
beans, sugar beets, etc., should be designed to press the 
seed into moist soil and then cover with loose soil for 
maximum seedling emergence. 

Several methods of reducing the energy required for 
emergence of plant seedlings were suggested. 
Conclusions 

1 The energy required for emergence increased directly 
with compaction pressure, initial soil moisture content, 
amount of soil-surface drying, and indirectly with moisture 
content at time of measurement. 

2 When the soil was permitted to dry, a marked reduc- 
tion in the emergence energy was realized for various plant- 
ing depths by applying the compacting pressure at seed 
level as compared to applying the compacting pressure at 
the soil surface. 

3 When the soil moisture was held constant by pre- 
venting evaporation, the mechanical strength of the soil sur- 
face increased only slightly with aging. For various plant- 


ing depths, the energy required for emergence of the me- 
chanical seedling was reduced markedly as compared to a 
drying condition. 


4 Depth of shearing position of the inverted cone be- 
low the soil surface was independent of surface-compaction 
pressure at constant soil moisture and tended to increase 
slightly when the surface was subjected to drying. 


5 Energy required for emergence and depth of shear- 
ing below the soil surface increased with the mechanical 
seedling diameter. 
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... Erosion Characteristics 
(Continued from page 449) 


Using a value of 8.5, it is only necessary to assume the 
depth affected to be about one-tenth inch to arrive at a 
value of 65 ft-lb of energy per pound of soil. This is the 
same order of magnitude as the 51 ft-lb per pound used on 
Honeoye soil by Free ef al (3) in an entirely different study 
concerned with soil permeability and mechanically applied 
energy. It is also of the same order of magnitude as a 
typical value of 1705ergs per milligram (57 ft-lb per 
pound) reported by McCalla (4) as the energy required 
to break down topsoil aggregates. This similarity of energy 
values can hardly be regarded as accidental. 


Summary 


Small pans of a standard soil and a standard sand at 
constant high levels of moisture were exposed to natural 
rainfall for 59 exposure periods from 1954 through 1958. 
The relationships between splash erosion losses for both 
materials with calculated energy values for rainfall were 
exponential and of the parabolic type. Splash losses from 
sand, totaling nearly 1600 tons per acre for the 5-year 
period, were more than three times those from soil. 

There were only three storms during the 5-year period 
when washoff losses of sand or soil occurred. Totals for 
the 5-year period for either sand or soil were about one 
ton per acre. High intensity rain of appreciable time dura- 
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tion combined with some packing and sealing by antecedent 
rainfall were required before sand or soil was removed in 
runoff from these small areas. 


The relationship of ratios of infiltration to runoff for 
both materials with calculated energy values for rainfall 
were exponential and of the hyperbolic type. Although 
over-all values of ratios for sand and soil were similar, 
those for soil tended to decrease more rapidly with increas- 
ing amounts of energy than those for the sand. 
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. . . Extending Our Horizons 
(Continued from page 427) 


Michigan State and will cooperate with the 
department of agricultural engineering in 
giving Food Engineering training. Dr. Far- 
rall served as acting chairman of this pro- 
gram until the new department was set up. 
Currently, Michigan State is offering a food 
engineering option in its agricultural engi- 
neering curriculum. 

This work is now being extended at the 
University of Massachusetts, where Dr. 
R. W. Kleis is setting up a curriculum in 
agricultural and food engineering. Also, 
at the Davis campus of the University of 
California, Dr. Roy Bainer, who was pres- 
ident of our Society three years ago, is 
setting up an entire new engineering pro- 
gram which includes a curriculum in food 
engineering. 

At a number of our ASAE section meet- 
ings during the past year, I have mentioned 
this significant development and the possible 
tremendous effect it could have on the 
future of our profession and our society. 
When the many advances of recent years are 
considered, it is easy to envision the future 
development of agricultural processes to the 
point where they would not be conducted 
either in the field or elsewhere on the farm 
a few decades hence. This horizon could 
even be extended to the point where the 
remaining biological processes involved 
might all be conducted not only under roof 
but also under completely controlled con- 
ditions—or with vats replacing fields and 
specialized single-cell organisms replacing 
plants and animals as we now know them. 
However, if we develop skilled engineers for 
the closely related fields of food processing 
and technology, we can rely on them to lead 
our profession into an era when production 
of crops, as we now consider them, might 
be needed only to produce some of the car- 
bohydrates and related raw materials for 
the biochemical processes which would in 
turn provide our food and clothing. 

Keeping alert to the economic factors in- 
volved as we think of pushing out beyond 
present horizons, there is another important 
aspect of food processing which should not 
be overlooked. The value of farm products 
as delivered to American housewives has a 
value of approximately 90 billions of dol- 
lars, which is almost three times the amount 
which the farmer receives for his total pro- 
duction. In view of this, food processing 
of itself could develop about twice the scope 
for application of engineering effort than we 
now have in food production. 

One of the related groups with whom I 
met during the past year was the Northeast 
Farm Management Research Committee. In 
the discussion following my prepared re- 
marks, I found this group of agricultural 
economists, specializing in farm management 
research, to be keenly alert to the current 
needs of agriculture and to possess full 
cognizance of the importance of agricultural- 
engineering efforts in this field. Therefore, 
I took occasion to discuss with them my 
personal opinion that agricultural engineer- 
ing should play a much more important part 
in the farm management picture, to the ex- 
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tent possibly of taking over this entire field 
from the area of agricultural economics with 
which it is now more closely identified. 
Rather surprisingly my comments were taken 
kindly and this served to strengthen my con- 
viction that our profession should push out 
in this direction. 

Looking further into the future, it will 
be of utmost importance that we keep pace 
with the advances of science. The recent 
emphasis of science on the problems of 
space travel seems about as far from agri- 
cultural engineering as one can get, both lit- 
erally and figuratively. However, the find- 
ings of current space research could have a 
profound effect on the future of our pro- 
fession and on agriculture itself. Space 
travel will involve complete environmental 
control, which means providing all life- 
sustaining materials for an isolated in- 
dividual or small group. And in the light 
of all this, let us not forget that the farmer 
is presently our most isolated person and 
he comprises a major segment of our 
population. 

Significant examples of things being de- 
veloped in the current space research and 
related programs include highly efficient heat 
pumps and exchangers, highly dependable 
automatic controls, effective separation of 
aqueous solutions beyond anything pres- 
ently practiced, and economical generation 
of electric power directly from sunlight and 
from fuels. All this is being done in highly 
efficient portable, individual units. 

These developments can change the entire 
present concepts of farm power require- 
ments, of supplies of electricity; of farm 
processing operations; of mechanical, elec- 
trical or hydraulic controls; of availability 
and distribution of water; of waste dis- 
posal; and even of weather control and 
management. To keep abreast of these 
significant new developments of science 
means that we must greatly extend our pro- 
fessional horizons if we are to continue 
serving the needs of agriculture effectively. 

The foregoing examples from the glam- 
orous field of space research are indeed im- 
portant, but we must not let their great pos- 
sible future potential overshadow other re- 
search work currently being done. The im- 
provements being made daily by plant 
breeders, the current findings of the animal 
science researchers which have immediate 
application, the better materials being de- 
veloped in other fields which can be adapted 
to farm use, the design improvements being 
made constantly by our agricultural engi- 
neers — all these are vital also. Since they 
fall within our present horizons, they are 
specially important and urgently demand 
our first attention. 

Looking about us more closely, other 
horizons become apparent. Sometimes we 
allow ourselves to be hemmed in by the 
walls of prejudice, and again we have our 
thinking obstructed by fixed thought pat- 
terns, and often bound by the walls of habit. 
Dr. Hans Selye in a magazine article on 
basic research gives the example of scientists 
and laboratory workers who had known for 
many years that cultures of microbes would 
be spoiled if exposed to mold. This they 
saw, but they did not perceive the signifi- 
cance of the observation and their only con- 
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clusion was that cultures of germs and bac- 
teria must be protected from molds. This 
becomes even more inconceivable when we 
realize that these cultures were being raised 
primarily to find out what methods or sub- 
stances could be used to kill germs! It re- 
mained for Alexander Fleming to perceive 
that, if molds inhibit cultures, then molds 
must produce substances that kill microbes, 
and thus he made the important discovery of 
penicillin. 

In Indiana, Mr. Tillman Bubenzer, the 
manager of Connor Prairie Farms learned 
of a report from England that sheep gained 
better and more efficiently when fed small 
amounts of feed every few hours around the 
clock. His farms were getting into the beef 
business and he reasoned that the bovine’s 
ruminant type of digestive system was like 
that of a sheep and therefore this finding 
should also apply to beef cattle. So he 
wrote to all the leading animal husbandry 
schools but found only two that had any 
knowledge of this work, and neither of 
them had done any research in this area. 

Later I became interested in this de- 
velopment and personally talked with an 
older research man. I can still picture his 
look of disdain as he commented on the idea 
of fattening cattle on anything but “full 
feed’. From my recollection of the attitudes 
of most of the animal husbandry professors 
at my alma mater when I attended, this re- 
action was quite familiar. Those men wor- 
shipped at the tankbark altar of the show 
ring and their shrine was the arena at the 
International Livestock Exposition! 

How refreshing it was to return to lowa 
State University last fall and discuss this 
matter with the present staff of the animal 
science department. Dr. Walter R. Woods, 
a young researcher probing in this field, 
thought it entirely possible that mainte- 
nance of digestion and metabolism, at a 
relatively constant level with ruminant ani- 
mals, could show promise of higher feed- 
conversion ratios. Meanwhile preliminary 
results at Illinois are starting to bear out 
this theory. 

This so impressed me that I decided to 
give the system a trial with the small Angus 
cattle operation on which I have been losing 
money for the past several years. As yet I 
am not far enough along to learn anything 
about feed-conversion ratios, but I did make 
a few observations that are pertinent here. 

To feed each steer limited amounts at 
regular intervals means he must be kept in 
a stall, much like a dairy cow. In design- 
ing the barn floor for this operation, I de- 
cided to provide plenty of capacity for the 
manure, and so made the gutters wide and 
deep. Before completing the stalls, we put 
a few animals ranging from a 450-lb calf to 
a 1100-lb bull in the first stalls to check 
our design and dimensions. 

Though they were tranquilized beforehand 
I noticed the animals all hesitated to cross 
that deep gutter, some feeling tentatively 
into it with one foot, but all, in the end, 
leaping completely across and into their 
stalls when prodded. Only the bull fought 
his tie collar strenuously, but even he 
settled down in less than a half day. 

After a few days of confinement, they 
were as contented as any animals I have ever 
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seen. In fact, one steer with a rather small 
head started slipping off his collar every 
night, but never left the stall. So we left it 
off and he stayed untied in his 3-by-5%-ft 
stall for several weeks. But the real revela- 
tion came when we started to move these 
animals over to the new stalls so that we 
could rework the first group to the “im- 
proved” dimensons indicated by the trial. 
Not an animal could be forced to back 
down into the gutter to leave its stall. After 
an hour's effort and finally bridging the 
gutter, the steers had to be whipped and 
pushed to make them leave their stalls. 


Let us not become so comfortable in our 
little stalls of habit, in our narrow cubicles 
of special learning, in our familiar thought 
patterns—nor so hemmed in by a gutter of 
ignorance which we don’t have the courage 
to investigate—that we also become content 
to spend the rest of our days in such captiv- 
ity. Rather, let us remain alert and continue 
striving to see and to experience what lies 
beyond the pale! 


Looking back a moment to the past, it is 
of interest to recall that during earlier stages 
of development in most areas of human en- 
deavor, stress was laid on the brilliant 
efforts of individuals rather than of groups. 
In government we had kings and rulers; in 
industry and commerce, the rugged indi- 
vidualists, and in developing new products 
and methods, we relied on the efforts of 
lone inventors. The history of our profes- 
sion has also been marked by the brilliant 
accomplishments of the individual rather 
than the broadly executed programs of the 
many. In the fields, where we are con- 
cerned, this is changing to group efforts of 
organized, coordinated teams of workers 
who pool knowledge, effort and resources 
to accomplish desired objectives. Indica- 
tions are that this trend will continue, so in 
the future we will be much more concerned 
with effective efforts of groups, including 
those of other professions and fields of 
science. Not that we should ignore or de- 
tract from the intensive efforts and the 
creative abilities of a gifted and dedicated 
individual. Rather the aim should be to 
multiply his effectiveness by acting in coor- 
dinated relationship with others, when this 
proves feasible. 

This might well mean changing some of 
our educational processes. To get men to 
work together most efficiently, perhaps each 
individual should be educated in the manner 
that best suits his particular potentials. Re- 
membering that there are also horizons be- 
hind us, a few excerpts from Edith Hamil- 
ton’s “The Lessons of the Past’, published 
also in that thought-provoking little vol- 
ume “Adventures of the Mind”, may be 
pertinent here: “Geniuses are not produced 
by spending money. We need the challenge 
of the way the Greeks were educated. They 
fixed their eyes on the individual. We con- 
template millions’” . . . “The Athenians in 
their dangerous world needed to be a nation 
of independent men who could take respon- 
sibility, and they taught their children ac- 
cordingly.” Yet we know that the Greeks 
learned to work together effectively to 
achieve the highest civilization then known 
and perhaps the most perfect democracy the 
world has ever seen. 
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Also worthy of note during our period 
of history is a further quotation from the 
source just quoted: “When the Athenians 
finally wanted not to give to the state, but 
the state to give to them, when the free- 
dom they wished most for was freedom 
from responsibility, then Athens ceased to 
be free and was never free again. Is that 
not a challenge?” 


The advances of American agriculture 
due to applications of new findings of 
science are also impressive. As a_profes- 
sion that has undertaken responsibility for 
application of that knowledge, we are placed 
in a central, coordinating position. To be 
effective, either while in the present stage 
of progress or while expanding our efforts, 
we need to cooperate effectively with others 
involved. 

Such cooperative efforts mean that our 
ability to work with other people, to fully 
understand them, to develop satisfactory per- 
sonal relationships with them, and to secure 
maximum utilization of thought and effort, 
will be of prime importance. It is important 
that, as we learn to work better with our 
fellowman, we also take the opportunity to 
devote more attention to improving our 
human relations. Perhaps it can be said that 
we have devoted too much attention to the 
first part of the definition of our profession 
—to the material things pertaining to the 
forces and materials of nature, forgetting 
that they are to be utilized ‘for the bene- 
fit of mankind". This better living for all 
should not be confined to the material 
things. We need a fuller, richer life in 
aesthetic ways as well. We also need to 
learn to derive the utmost benefit and 
pleasure from our relationships with others. 


Therefore, as we expand our horizons, 
let us give special attention to our rela- 
tionship with our fellowman. If we can do 
just a bit to improve the over-all relation- 
ships between peoples, it will help meet the 
most pressing need of humanity. Agricul- 
ture is an industry of peace. Let us help 
serve her cause. 

One way we might help accomplish this 
would be to do everything possible to ex- 
tend the knowledge and abilities of our pro- 
fession to foreign lands. It is obvious that 
in many countries mankind could be bene- 
fitted more by even the rudimentary appli- 
cation of agricultural engineering than can 
be done here in the further refinements of 
operations which are already quite efficient. 
That we have not gone far enough in this 
direction is evidenced by our difficulty in 
finding suitable papers from our members 
for the International Technical Congress 
of Agricultural Machinery which is sched- 
uled to be held in conjunction with the 
Paris Machinery Show next March. The 
general theme of this meeting will be the 
contribution of agricultural machinery toward 
raising the standard of living in under- 
developed countries. While several mem- 
bers of our profession have done noble work 
in this area, there are so few of them that 
it is difficult to propose a wide range of 
suitable papers for this meeting. Here again 
we need to go from individual accomplish- 
ments to an organized group effort and to 
literally extend the horizons of our profes- 
sion to foreign shores. 


Such effort may yield returns we do not 
foresee, for it is said in the Book of Eccle- 
siastes 11:1, “Cast thy bread upon the 
waters: for thou shall find it after many 
days.” Some of the people of other lan& 
appear to have a better appreciation for the 
arts, for philosophy and for the finer things 
of life than do we. Perhaps in our asso- 
ciations with them we could learn much 
“after many days” that would make for 
our richer experience in the cultural sphere. 

Another of the convictions I formed this 
year, as I learned to know our Society bet- 
ter, was that we, as its older generation, 
have done too little. From the Engineers 
Joint Council meeting, I also learned more 
about the other engineering societies and 
found that they were much larger than ours, 
not only in numbers of members but par- 
ticularly in proportion to the needs or the 
values of the industries they served in com- 
parison to our agriculture. Many serve 
industries much smaller and less important 
than ours, but they have many times more 
members. To provide the leadership that 
agriculture so sorely needs, we must be 
strong, both in number and as individuals. 

Therefore, I call upon each member of 
our society to double his efforts. I think 
we should aim to ¢riple the agricultural- 
engineering studert enrollment rate during 
the next five years. Our new ASAE voca- 
tional film might well form the nucleus of 
these efforts, but, from personal experience, 
I know that the film alone will not do the 
job. It was most gratifying to see the com- 
plete and effective plan which our Society 
headquarters staff has worked out to secure 
maximum effect from this film and the ne- 
cessary related activities. To be effective, 
this program needs to be carried out com- 
pletely and each showing of the film accom- 
panied by an agricultural engineer to attract 
and hold the young folks’ attention, to 
answer their questions, and to give them 
leaflets to take home and provide a con- 
tinual reminder. I urge each member to 
do his part in this important work. We 
must promote vocational interest in our pro- 
fession in every possible way if we are to 
meet this vital goal. Urging our companies 
and commercial organizations to provide 
scholarships for high school seniors in order 
to get them started in our field is one good 
way to help. Not only do the scholarships 
have a direct effect on increasing enrollment, 
but they serve as a focal point to secure ad- 
ditional interest in agricultural engineering. 
Small scholarships are sufficient to get a 
boy started, with plenty of loan funds gen- 
erally available for good students to com- 
plete their training. 

That we have not done enough in the 
past may also be illustrated by examining 
the titles of the editions of the Yearbook 
of Agriculture’ issued by the U.S. Depart- 
ment of Agriculture. In 1940, the title was 
“Farmers in a Changing World’. The book 
covering the 1943-47 war years was named 
“Science in Farming’. Following were books 
with titles such as “Grass,” “Trees,” 
“Crops,”” ‘Insects,’ ‘‘Marketing,’’ ‘“Water,”’ 
and many others. Not yet do we have a 
Yearbook devoted to agricultural engi- 
neering. 
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Fred A. Brooks 


pecan for exceptional achieve- 
ments in both science and engineering 
in their application to agriculture is implied 
in the selection of a distinguished member 
of the agricultural engineering profession to 
receive a Cyrus Hall McCormick Medal 
award in 1960. This award honors one who 
richly merits the professional recognition 
thus accorded him, not only for his concrete 


XX 


Walter H. Silver 


| gree though this recipient of a Cyrus 
Hall McCormick Medal for 1960 
claims to have little in common with others 
who have heretofore received this award, he 
ably merits recognition for ‘exceptional and 
meritorious engineering achievement in agri- 
culture.” He holds more than a hundred 
agricultural equipment patents, with some 
still pending, and his former assoc-ates 
say that his exemplary career as engineer 
and designer of agricultural implements and 
machines should provide great inspiration 
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ASAE Award Winners 


CYRUS HALL McCORMICK MEDALS 
Were Awarded to Fred A. Brooks and Walter H. Silver 


achievements but also for the high profes- 
sional ethics and warm friendliness so char- 
acteristic of the man. 

It was at Minneapolis, Minnesota, on 
May 1, 1895, that Frederick Augustus 
Brooks was born to Morgan and Frona 
Marie Brooks. When it came time for him 
to enter college, he matriculated at the Uni- 
versity of Illinois, where his father was 
then professor of electrical engineering. 
Fred graduated in 1917 with honors in 
electrical engineering. From 1918 to 1920 
he was enrolled as a graduate student at the 
Massachusetts Institute of Technology 
where he was awarded a master of science 
degree in 1919 and a doctor of science de- 
gree in aeronautical engineering in 1920. 
Then, in 1927, in recognition of his stress 
analysis studies in industrial applications, 
he was awarded the professional degree of 
mechanical engineer by the University of 
Illinois. 

Prior to entering on his career as research 
agricultural engineer, in which he _ has 
achieved international distinction, Fred 
Brooks’ professional record shows that he 
served several industry organizations in an 
engineering capacity over a period of about 


to newcomers to the agricultural engineer- 
ing profession which he helped to found. 

Walter Herbert Silver was born at Wa- 
hoo, Nebraska, October 17, 1890, the son 
of William and Jessie Groff Silver. As a 
young lad, he received but little formal 
schooling, but those who know him say 
that not to this day has he ceased being a 
student. Barely had he reached the eighth 
grade, when his father, then a practicing 
attorney in Springfield, Ohio, became seri- 
ously ill, so that Walter and a brother had 
to go to work to help care for the family, 
which also included three other brothers 
and a sister. Through the father’s efforts 
among friends, the boys for the next few 
years were never without counsel, guidance 
and instruction by competent and friendly 
instructors. Walter attended night classes 
at an art institute, briefly studied engineer- 
ing under Wittenberg College instructors 
and English and drafting at the YMCA 
with his father as instructor. 

For a time this young man worked as a 
pin boy for a piano plate company, but at 
the age of eighteen, through the efforts of 
his father, he went to work as a draftsman 
for the chief design engineer at the Cham- 
pion Works of International Harvester 
Company in Springfield. There he became 
thoroughly grounded in the fundamentals 
of product design details, malleable and 
gray iron foundry practice, molding-machine 
design, and production-tool design and was 
assigned design work on tedders and hay 
rakes. Later he was employed for about 
two years by the Springfield Machine Tool 


ten years. These included airplane designer 
for Curtiss Aeroplane & Motor Corp., and 
assistant engineer of Dunlop Tire & Rubber 
Corp., both of Buffalo, N. Y.; also chief 
engineer of Johnson Gear Co. and of 
Apache Motor Corp., and assistant to the 
chief engineer of Byron Jackson Co., all 
three located in California. 

For one year (1922-23) he served as 
teaching fellow in the physics laboratory 
of the University of California at Berkeley. 
He returned to the University in 1931 when 
he accepted appointment as associate agri- 
cultural engineer in the experiment station 
on the Davis campus, and 1934 he was also 
made associate professor of agricultural en- 
gineering. Since 1941, he has been classi- 
fied as professor of agricultural engineering 
and agricultural engineer in the experiment 
station. 

The fields of agricultural engineering in 
general, and of plant environment in par- 
ticular, have been greatly enriched by the 
scientific contributions of Dr. Brooks over 
the past thirty years. His early studies dealt 
with the problem of abrasive effects of 
agricultural dusts on  internal-combustion 
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Company where he worked as draftsman 
and detail designer. 


In 1912 he accepted a job offered him in 
the engineering department of John Deere 
Harvester Works at East Moline, Illinois. 
However, on arrival there ready to go to 
work, the individual who had hired him 
was out of town; and since no one else 
around the place knew anything about the 
deal, Walter decided to hop a streetcar for 
Moline where he signed on as a junior 
design engineer at the John Deere Plow 
Works. There during the next forty-seven 
years his assignments included almost all 
phases of agricultural equipment design, 
research and development. 

That same year (1912) will be remem- 
bered by old-timers as a time when many 
farm implement manufacturers were ques- 
tioning whether to build gasoline traction 
engines or attempt to ignore them. It was 
not until 1917, however, after a Deere one- 
row motor cultivator failed to produce the 
desired market appeal, that Walt Silver was 
asked to develop a two-row model. 

Not in months, but in just two weeks, 
using makeshift materials, hastily designed 
parts, and an Avery frict:on-drive engine, 
Mr. Silver succeeded in putting into the 
field a practical, working two-row motor 
cultivator. Later that year he improved the 
machine, made five outfits provided with 
foot control of the powered drivewheels — 
and proved on Iowa farms the following 
summer that he had developed what 
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The American Society of Agricultural Engineers awards annually The Cyrus Hall McCormick Medal for ‘‘Excep- 
tional and Meritorious Engineering Achievement in Agriculture,” the John Deere Medal for “Distinguished 
Achievement in the Application of Science and Art to the Soil,’’ and the Metal Building Manufacturers Association 
Aword for ‘Distinguished Work in Advancing the Knowledge and Science of Farm Buildings.’ Presentations of 
the 1960 Awards were made during the Society's 53rd Annual Meeting at Ohio State University, Columbus, June 15. 


THE JOHN DEERE MEDAL 
Was Awarded to William V. Hukill 


METAL BUILDING MANUFACTURERS ASSOCIATION 
AWARD 


Was Received by Gordon L. Nelson 


ELECTION of the individual to become 

the 1960 recipient of the John Deere 
Gold Medal, awarded annually by the 
American Society of Agricultural Engineers, 
was not a difficult one in the light of his 
professional record. The Society's awards 
jury found abundant evidence of conspic- 
uous accomplishment in agricultural engi- 
neering over a 35-year period, and wholly 
in the field of research. 

William Virgil Hukill was born October 
5, 1901, at Corvallis, Oregon, the home of 
Oregon State College, from which he grad- 
uated with a bachelor of science degree in 
mechanical engineering in June of 1923. 
His first job on graduation was with a sur- 
veying party in Oregon, but beginning in 
January 1924 he has since been in the con- 
tinuous employment of the Agricultural 
Engineering Research Division ( Agricultural 


Research Service) and predecessor organiza- 
tions of the U.S. Department of Agriculture. 

His first assignment with the USDA was 
a research study (1924-36) on the trans- 
portation of perishable fruits and vegetables 
from producing to marketing centers. For 
this purpose he developed instruments and 
techniques for measuring and controlling 
temperature, relative humidity and air cir- 
culation in refrigerated railway cars and 
highway trucks. Also, he measured the heat 
production of representative fruits and 
vegetables under storage conditions, using 
apparatus that he himself designed and 
built specially for the purpose. 

From 1936 to 1941, while serving as as- 
sistant chief of the division of farm struc- 
tures in what was then known as the Bureau 
of Agricultural Engineering, Mr. Hukill 
helped to organize and supervise research 


William V. Hukill 


ee 


on the storage of grain, potatoes, sweet 
potatoes and apples, and on the housing of 
livestock. During 1941 he was assigned to 
conduct engineering studies of the cooling 
and storing of apples and pears as part of 
a broad USDA study of the deciduous fruit 
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OR notable work in adapting science and 

engineering to the development and im- 
provement of farm service buildings, Gor- 
don Leon Nelson, professor of agricultural 
engineering, Oklahoma State University, 
Stillwater, was chosen as the 1960 recipient 
of the MBMA-ASAE Distinguished Service 
Award. The particular purpose of this 
award is to give recognition to individuals 
of the younger generation of agricultural 
engineers for significant effort to advance 
the design, construction and utility of agri- 
cultural structures. 

The award was instituted by the Amer- 
ican Society of Agricultural Engineers in 
1959 at the request of and in collaboration 
with the Metal Building Manufacturers As- 
sociation. It is administered by the Society, 
and selection of recipients of the award is 
made by a special awards committee. Rules 
for the award provide that it shall be con- 
ferred only on ASAE members in good 
stand:ng and under 45 years of age. 

The award provides for two-fold recogni- 
tion. The individual selected to receive it 
is given an engraved wrist watch and a 
certificate of award, and the university from 
which the recipient received his bachelor of 
science degree is given an engraved plaque 
in recognition of its contribution to pre- 
paring the recipient for distinguished serv- 
ice in his chosen field. 

Gorden Nelson, the second recipient of 
this award, was born and reared on a farm 
near Granite Falls in west central Minne- 
sota. One of his professional associates 
avers that, while Gordon liked the farm, 
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he disliked the hard work and long hours 
characteristic of farm life at the time he 
was a youngster which may account for his 
early interest in agricultural engineering. 
Indeed many a farm-reared boy in this cen- 
tury has experienced the engineering urge. 
The result has been that service in adapting 
engineering to farming and farm living has 
been of inestimable value to agriculture and 
farm people. 

And so it was in 1938 that Gordon Nel- 
son entered the University of Minnesota 
and enrolled as a student in the profes- 
sional agricultural engineering curriculum. 
It is said that he early manifested a particu- 
lar preference for courses dealing with farm 
structures. He graduated from the Univer- 
sity in June 1942 with the degree of bache- 
lor of agricultural eng:neering. 

His chosen professional career, however, 
was temporarily interrupted when, soon 
after graduation, he entered upon active 
duty with the U.S. Navy, with which he 
served for the duration of World War II, in 
the Aleutian Islands and in var:ous loca- 
tions in continental United States. In rec- 
ognition of his service in the Navy he was 
awarded a certificate in naval engineer‘ng 
design in December 1945 by the postgrad- 
uate school of the U.S. Naval Academy. 

Following service with the Navy, he was 
employed for two years by the Portland 
Cement Association as agricultural engi- 
neer, but in 1948 he accepted appointment 
as associate professor of agricultural engi- 
neering at Oklahoma State University, 
where he has since been employed, except 


Gordon Leon Nelson 


for one year (1954-55) spent in pursuing 
graduate work in agricultural engineering at 
Iowa State University. 

In January 1951, Gordon was awarded 
the master of science degree in agricultural 
engineering by Oklahoma State University, 
and in December 1957, Iowa State Univer- 
sity conferred on him the degree of doctor 
of philosophy in agricultural engineering 
and theoretical and applied mechanics. 

Dr. Nelson has conducted extensive re- 
search in several areas of agricultural engi- 
neering notably the following: hot weather 
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... Award Winners 
Fred A. Brooks 


(Continued from page 458) 


engines and contributed greatly to develop- 
ing testing techniques and standards for air 
cleaners. His principal work, however, for 
the past twenty years has centered on the 
engineering aspects of the climate in which 
agricultural plants grow. His introduction 
to this latter field was through research on 
the problem of protecting citrus orchards 
from frost. All modes of heat transfer were 
involved and each was considered in detail. 
The importance of radiant heat transfer in 
the orchard became quickly apparent and 
Dr. Brooks devoted considerable time to it. 
His work on atmospheric radiation and its 
effects on plant environment has received 
international recognition. All his investiga- 
tions in this field have resulted in his be- 
coming a recognized authority on micro- 
climatology. 

As a result of his research achievements 
in agricultural engineering, various agencies 
have called on Dr. Brooks to contribute to 
the general welfare in times of both war 
and peace. In 1939, Dr. Brooks spent four 
months as research visitor in chemical en- 
gineering at the Massachusetts Institute of 
Technology and as research fellow in me- 
chanical engineering at Harvard University. 
For a similar period in 1943, he was a con- 
sultant in surface climatology to the Chem- 
ical Warfare Service at the Dugway prov- 
ing grounds in Utah. Beginning in late 
1944, he saw four months of sea duty as a 
technician with the U.S. Navy, where he 
served as consultant on the effect of sur- 
face-air turbulence on smoke screens. For 
six months in 1947 he was a research fel- 
low at Harvard University’s Blue Hill 
Meteorological Observatory. In 1953 he 
was a participant in the U.S. Air Force 
turbulence research project in Nebraska. For 
six months in 1955, with a fellowship and 
travel grant from Harvard University, he 
visited nine universities, the U.S. Depart- 
ment of Agriculture, U.S. Weather Bureau, 
and three military stations to study micro- 
climate research. Under the auspices of 
Standard Research Institute, he contributed 
to the solar energy symposium in Arizona. 
In 1957 he was one of four delegates from 
the United States to the UNESCO sym- 
posium on arid zone climatology at Can- 
berra and Melbourne, Australia. In 1959 
he was awarded a Guggenheim fellowship 
for research in England. 

One of his superiors at the University of 
California pays Dr. Brooks a warm tribute 
as scientist, engineer and teacher in these 
words: 

“I believe his greatest contribution lies in 
appreciation of the part which variations in 
thermal conditions of the atmosphere and 
the soil have on plant welfare. In estab- 
lishing this thesis, he has of necessity be- 
come thoroughly familiar with many other 
properties and characteristics of the atmos- 
phere and the soil. This interest, and the 
assiduity with which Dr. Brooks approached 
the problem, has resulted in a position of 
world leadership in the field of micro- 
climatology. 
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“A characteristic which Brooks exh:bits 
continuously is intellectual tenacity. He 
does not give up a problem until certain 
answers emerge. Also, he possesses un- 
bounded enthusiasm for new ideas, and 
this enthusiasm has not wavered during the 
years. He attacks a problem today with the 
same zest he demonstrated thirty years ago. 

“Quite apart from his substantial contri- 
butions in micrometeorology. Dr. Brooks 
has worked ceaselessly and patiently to im- 
prove the professional quality of work in 
all branches of agricultural engineering. 
When in charge of graduate study on the 
Davis campus, he was known by students 
and faculty alike as a hard taskmaster, in- 
sisting always on attainment of the highest 
possible goals in graduate instruction and 
achievement. His colleagues and co-workers 
have felt his constant prodding to upgrade 
the level of their activities. Through his 
salubrious influence on other people he has 
contributed greatly to the development of a 
real esprit de corps in agricultural engi- 
neering. 

Dr. Brooks is the author and coauthor 
of a total of seventy-five technical and scien- 
tific articles, papers, and bulletins, some of 
which have been presented at meetings of 
the American Society of Agricultural Engi- 
neers and printed in its publications. 

In 1934 Fred Brooks was enrolled as a 
member of the American Society of Agri- 
cultural Eng:neers in the grade of Member, 
and in 1947 he was elected to the grade of 
Fellow. He is also a member of the 
American Society of Mechanical Engineers, 
American Meteorological Society, American 
Geophysical Union, and Society Sigma Xi. 

In September of 1929, Fred Brooks mar- 
ried Margaret Henshaw Ward, and _ they 
have four daughters — Audrey, Emily, Deb- 
orah and Brenda. Each of the daughters 
is married, and there is a total of five 
grandchildren. 

Fred says his civic duties have been in- 
direct, first in Berkeley as a member of the 
industrial association and later at Davis as 
the husband of a nine-year member of the 
school board. The main non-university ac- 
tivity of the Brooks family at Davis was 
originally the development of a small farm, 
on which the four daughters grew up with 
direct responsibilities for chickens, cow and 
calf, goats, horses, dogs and tractors. How- 
ever, the farm proved to be too near the 
University experiment station when it ex- 
panded in 1953. Fred says his present 
hobbies are his five grandchildren, photog- 
raphy and architecture. 

From the warmth with which he was 
commended as a candidate for the McCor- 
mick Medal, there is abundant evidence of 
the admiration and esteem approaching 
affection wherein Fred Brooks is held by 
his colleagues in the agricultural engineering 
profession. 


Walter H. Silver 


(Continued from page 458) 


amounted to a general-purpose tractor that 
could be used for mowing, cultivating, disk- 
ing, planting, and pulling binders and drag 
harrows. That fall (1918) Walt Silver was 
made foreman of the John Deere Plow 


Works experimental department. For three 
years, 1917 to 1920, he devoted special at- 
tention to work on motor cultivators along 
with his work on horse and tractor-drawn 
moldboard and disk plows and horse-drawn 
cultivators and lister planters. 

While Deere was developing and expand- 
ing its tractor business, Walt Silver was 
devoting his attention to the many-faceted 
task of designing more versatile, more effi- 
cient, more economical tillage tools for 
tractor use. Many a time, his former asso- 
ciates say, he was to influence the evolu- 
tion of John Deere tractors simply by de- 
veloping implement improvements _ that 
made the company’s capable tractor engi- 
neers hustle to overtake. 

He is credited with developing many 
“firsts” in his company’s line of farm im- 
plements. These included power-lift disk 
tillers, disk tillers with mechanical depth 
control and adjustable cutting angle, inte- 
gral tool bars, integral bedders, weight 
transfer of integral equipment (to improve 
tractor traction) by use of lift springs, a 
three-point tractor hitch with governed 
mechanical weight transfer, non-preloaded 
plow standard safety trips, and telescoping 
three-point tractor-hitch draft links which 
simplify implement hookup. 


Certain improvements in the design of 
listers and bedders, which Mr. Silver di- 
rected, are credited by Deere officials as 
giving the company its strong position in 
this class of equipment. Also the company’s 
truss-frame plow design and_ high-speed, 
light-draft bottoms are among the many im- 
provements developed under his direction. 

Nor has the least of his service to John 
Deere and to agriculture, say his former 
company associates, been the kindly guid- 
ance he has given young men in his and 
other research departments of the company. 

Prior to his retirement two years ago, Mr. 
S:lver was for many years chief engineer of 
the John Deere Plow Works, and in recent 
years he also served as tillage tool con- 
sultant to the parent company’s product 
research department. If this McCormick 
medalist is less well known than many of 
those comprising the pioneer group of agri- 
cultural engineers, say former associates, 
perhaps he is better known among farmers, 
thousands of whom have consulted him 
over the years. 

Mr. Silver has been a member of the 
American Society of Agricultural Engineers 
since 1920. He belongs to the Doric Lodge 
of Masons in Moline, and is a member of 
the Moline Consistory and Co-ordinate 
bodies and of the Medinah Temple AAO- 
NMS in Chicago. He is also a member of 
the Elks lodge in Moline; and since mov- 
ing to his present residence in Browns- 
ville, Texas, he has become a member of 
the United States Propeller Club. 

Mr. and Mrs. Silver are the parents of 
three children, and the grandparents of five. 
Their son, J. Sterling Silver, with John 
Deere Plow Company, San Francisco, has 
one daughter, Connie Jo. The older daugh- 
ter, Mrs. L. A. Nelson, resides at Stanley, 
North Dakota, and her three children are 
Sally, Dean, and Wayne. The younger 
daughter, Mrs. Peggy England, residing at 
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Brownsville, has one daughter, Claudia 
Jeanne. 

Walt doesn't claim to possess any par- 
ticularly absorbing hobbies. He has a lik- 
ing for hi-fi music and any kind of sports, 
and says he is fairly good at table tennis, 
that is, for a 69-year-old. He likes air travel 
and has flown 800,000 air miles. He en- 
joys fishing for “‘niggerfish,”’ and he has 
done some drawing and painting. 

One of his friends believes that Walter 
Silver “is perhaps the happiest when he 
can get a group of his friends together at 
his home and prepare a barbecue dinner for 
them.” Another friend says this about his 
cooking: “He can take a steak as tough as 
the moldboard on a John Deere plow, and 
when served it just melts in your mouth.” 

Walter Silver's distinction as a farm im- 
plement design engineer does not lie merely 
in the list of the hundred and more agri- 
cultural equipment patents that have been 
issued to him during the years of his active 
service with the Deere organization. Rather 
it is in the caliber of his creative talent in 
sensing agricultural conditions and require- 
ments and in developing designs of imple- 
ments and machines that measured up to 
those needs to a highly successful degree. 
Indeed, it may be said that here is one of 
those rare individuals, who achieved con- 
spicuous success as an engineer not because 
of formal academic training as an engineer, 
but rather in spite of a lack of it. 


William V. Hukill 
(Continued from page 459) 


industry of the Pacific Northwest. His work 
on this project was enthusiastically ac- 
claimed by both growers and shippers of 
these fruits. 

Since 1943, Mr. Hukill has been located 
at Ames, Iowa, where he has been in charge 
of USDA research on the storing and dry- 
ing of grain, in which he has made im- 
portant engineering contributions. For ex- 
ample, this work has demonstrated (1) 
that temperature differences due to weather 
changes set up convection currents in a 
grain mass that carry moisture from warm 
to cold parts of a storage, (2) that rapid 
deterioration occurs in the resulting damp 
portions of the grain, and (3) that un- 
desirable effects can be controlled by simple 
systems of aerating and cooling the grain. 
Systems developed by Mr. Hukill based on 
these research results have made it possible 
to store grain safely for long periods and 
at much less cost. These findings have been 
widely applied in the USDA grain storage 
programs at bin sites of the Commodity 
Stabilization Service, also in bulk storage of 
grain in ships of the U.S. Reserve Fleet. 

Mr. Hukill has rendered invaluable serv- 
ice in developing new fundamental knowl- 
edge for storing and drying grain, and he 
now has in preparation for publication a 
comprehensive report on the basic prin- 
ciples of drying grain, including equations 
expressing the relationship of specific fac- 
tors to the drying rate. During the past 
thirty years, he has contributed a total of 
sixty-odd technical and semi-technical pa- 
pers reporting the results of his research 
studies, a goodly portion of which have 
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been presented at ASAE meetings and sub- 
sequently published in Society publications. 
His publications, in addition to technical 
papers, include bulletins and contributions 
to books on instrumentation, product stor- 
age and transportation, and grain drying. 
He has been responsible for a number of 
public service patents. 

He has stimulated and guided interest in 
the entire subject of grain storage and con- 
ditioning and is directly or indirectly re- 
sponsible for much of the research now 
under way. His agricultural engineering 
colleagues regard him as the final authority 
on the basic principles of storing and drying 
grain, and one who probably has produced 
more fundamental data on this subject than 
anyone else in the country. 

Important contributions to developing in- 
strumentation and procedures have been 
made by Mr. Hukill for many phases of 
agricultural engineering research. Also, be- 
cause of his thorough training and broad 
experience, he has been particularly helpful 
in training younger engineers in planning 
research, in the use of instruments, and in 
methods of analyzing research data. 

Mr. Hukill was admitted to membership 
in the American Society of Agricultural 
Engineers in 1937 in the grade of Member, 
and in recognition of his conspicuous re- 
search work he was elected a Fellow of the 
Society in 1955. He is a past chairman of 
the ASAE Farm Structures Division and 
has participated in many of the Society's 
committee activities. He is also a member 
of the American Society of Heating, Refrig- 
erating and Air-Conditioning Engineers and 
of Sigma Xi and Gamma Sigma Delta. 

Bill Hukill’s wife is the former Maybelle 
Coffman. Their children are Winnie, Vir- 
ginia, and Bill, Jr., all married and living 
in or near lowa — and between them, they 
are the parents of Bill's nine grandchildren 
who he says, constitute his ‘main pride and 
hobby.” In fact, one of his friends at Ames 
says the only time he has ever seen Bill 
really relax is when he is playing with his 
grandchildren in the park. 

Over the years Bill Hukill has acquired 
a wide circle of personal friends. These 
include not only professional associates but 
also other kindred spirits in the communi- 
ties in which he has resided. Among these 
friends he has earned an enviable reputation 
for his skill at contract bridge. He admits 
to really enjoying bridge, also chess when 
he can find a challenging opponent. In 
years gone by he has also played a great 
deal of tennis but says his most strenuous 
sport now is bowling, which he is said to 
play with the skill of a professional. 

One of his colleagues says that Bill 
Hukill probably holds the record for more 
miles of freight train travel than any other 
agricultural engineer in the country. 

One of Mr. Hukill’s former coresearchers 
provides a vivid description of their exper!- 
ences in the 1930's related to preventing the 
freezing and overheating of apples in re- 
frigerated railway cars hauled by fast freight 
between the Pacific Northwest and New 
York, which required their riding the 
freight trains during the coldest part of the 
winter. For this purpose Bill wired up 
thermocouple leads from a series of points 


within the cars to the car roofs, to be read 
whenever the trains stopped day or night. 
For quick connections between the leads 
and the potentiometer, Bill rigged up snap 
connectors made from clothespins. A co- 
worker says he can still picture Bill during 
the night hours in his flopping galoshes, 
with scanty winter clothing as a shield 
from twenty-below-zero Dakota winds, go- 
ing from the top of one freight car to the 
next with a flashlight sticking out of his 
pocket, while he lugged a heavy potentiom- 
eter in one hand and carried a thermos 
bottle of ice water in the other for his 
“cold contract.” Then, with tears in his 
eyes from the subzero breeze, he would sit 
down on the running board, ready his 
thermos-bottle cold contact, wiggle each 
clothespin till he was sure of a good con- 
nection, and then with the flashlight make 
readings of temperatures within the car. 

Another of his fellow researchers relates 
that Mr. Hukill, during the early days of 
refrigerator cars and refrigerated transporta- 
tion of perishable fruits and vegetables 
from both the west coast states and Florida, 
made many contributions to developing in- 
strumentation for obtaining data under un- 
favorable conditions. His hot wire anemom- 
eter was developed originally to measure 
airflow at low rates and in inaccessible 
places in refrigerator cars. He learned a 
great deal about the use of thermocouples, 
heat flow meters, and similar equipment 
which he has not only used himself but has 
also taught many younger engineers to use. 
This same fellow researcher sums up this 
1960 John Deere medalist as a research 
engineer with a fine personality, sound 
judgment, a logical mind, and a strong 
determination to dig out the basic facts 
concerning any problem for which he seeks 
a solution. 


Gordon L. Nelson 
(Continued from page 459) 


sheltering of lactating dairy cattle; me- 
chanics of pole stability; development of 
improved structural components for farm- 
building construction, including  light- 
weight trussed rafters, stressed-skin panels 
and one-hinged, glue-laminated arches; 
grain drying and conditioning; performance 
of farm egg coolers; wind loads on open 
shelters ; mechanics of mist formation, trans- 
portation and evaporation for cooling ani- 
mal shelters; use of fog and mist for cool- 
ing poultry, and design and construction of 
wind tunnel for agricultural engineering 
research. His teaching activity has included 
graduate courses on structural analysis and 
design of light structural frames, farm resi- 
dences, and agricultural processing engi- 
neering. 

In professional society affiliations, Gor- 
don has limited his memberships to the 
American Society of Agricultural Engineers, 
the American Society for Engineering Edu- 
cation and the Naval Reserve Association. 
It is also understood that just recently he 
joined the local DFC (Defeated Candidates 
Club) after an unsuccessful race in the local 
school board election. He is also a member 
of Tau Beta Pi, Sigma Tau, Phi Kappa Phi, 

(Continued on page 475) 
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N. G. Fawcett, president of Ohio State University, 


extended a message of welcome to Ohio during 
the Wednesday evening banquet 


AWARD WINNERS 


ff “= + 

af 4 - 8 

Pha 
1960 ASAE award winners include Fred A. Brooks (upper left) and 
Walter H. Silver (upper right) recipients of the Cyrus Hall McCormick 
Medal; William V. Hukill (lower left) recipient of the John Deere Medal; 
and Gordon L. Nelson (lower right) recipient of the Metal Building 
Manufacturers Association Award. Retiring President L. H. Skromme 
made formal presentations of the awards during the Wednesday eve- 
ning banquet. Further details will be found on pages 458 and 459 


W. H. Friday (left), representative of the 
Purdue bowling team, accepts the winning 
trophy from N. G. Fawcett, president of Ohio 
State University, for the team’s first place 
standing in the ASAE bowling contest 


Lloyd W. Hurlbut (right), chairman, agricultural engineering depart- 
ment, University of Nebraska, accepts the gavel from retiring President 
L. H. Skromme, chief engineer, New Holland Machine Co., during the 
inauguration ceremonies for the new president, held Wednesday evening 


N attendance of over 1200, including women and chil- 
dren, was recorded at the 53rd Annual Meeting of 
i ASAE held on the campus of Ohio State University. 
An outstanding performance in handling the activities was in 
evidence at all times and much credit is due R. D. Barden, 
chairman, agricultural engineering department; B. J. Lamp, 
Jr., chairman of the meetings committee; and the Ohio Sec- 
tion members for a job well done. Registration began Sun- 
day afternoon and a good turnout was on hand for the 
Sunday evening buffet dinner. 


Meeting Sessions 

The technical sessions opened on Monday morning with 
five concurrent meetings in the following divisions: Power and 
Machinery — Programs A and B; Electric Power and Proc- 
essing; Farm Structures; and Soil and Water. Monday after- 
noon sessions consisted of the following divisional programs: 
Soil and Water; Power and Machinery — Programs A and B; 
Electric Power and Processing; and Farm Structures. 

Concurrent sessions continued on Wednesday morning, 
numbering seven: Farm Structures; joint Farm Structures and 
Electric Power and Processing; Soil and Water; Power and 
Machinery — Programs A and B; Electric Power and Proc- 
essing; and a special session of the American Grassland 
Council. Five concurrent sessions were held Wednesday after- 
noon in the following divisions: Electric Power and Proc- 
essing; joint Farm Structures and Electric Power and Process- 
ing; Soil and Water; and Power and Machinery—Programs A 
and B. 

The Soil and Water Division held two joint sessions with 


the Public Land and Public Works group on Thursday 
morning. 


TOURS 


Several tours were conducted Tuesday afternoon to places of historical interest and to local 
industries. Shown below is the group that toured the Timken Roller Bearing Co. plant in 


Columbus 
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Representatives from the host groups sponsor- 
ing the coming 1960 Winter Meeting and the 
1961 Annual Meeting were on hand to extend 
invitations to attend their respective meetings. 
(Above) Mrs. J. K. Jones, whose husband is 
chairman of the local arrangements commit- 
tee for the Winter Meeting, presents an invi- 
tation to Memphis in the form of a cotton boll 
corsage to Mrs. E. J. Matthews, whose husband 
is associate professor in agricultural engineer- 
ing at University of Arkansas. (Below) Leon F. 
Charity, chairman of lowa Section, presents 
L. H. Skromme with a colorful vest promoting 
“Aim for Ames in ‘61” 


Officers for the National Council of Student 
Branches (below) elected on the final morning 
of the meeting are as follows: (left to right) 
Richard R. Sheppard, Michigan State Univer- 
sity, 2nd vice-president; Robert Hansen, Ohio 
State University, president; J. Robert Cooke, 
North Carolina State College, Ist vice-pres- 


ident; and Maylon London, University of 


Georgia, secretary 
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General Session 


B. J. Lamp, Jr., chairman of 
the meetings committee, presided 
at the General Session, Tuesday 
morning. Presentation of the win- 
ning student paper. ““Nomograph 
for Determining Minimum Grades 
for Tile Drains Carrying Coarse 
Sediment,’ was made by George 
E. Merva, Ohio State University. 
Murray D. Lincoln, president, 
Nationwide Insurance Companies. 
Columbus, Ohio, spoke on the 
new look in agriculture. The 
president's address by L. H. 
Skromme followed and was en- 
titled “Extending Our Horizons.” 
See page 427 of this issue for 
complete address. The annual 
business meeting completed the 
general session. 


Special Activities 

The special activities during the 
53rd Annual Meeting began on 
Sunday evening with a_ buffet 
dinner and entertainment, with 
Monday evening devoted to a 
beef barbecue dinner, followed by 
square dancing. Special ladies’ and 
children’s programs were enjoyed, 
as well as organized tours on 
Tuesday afternoon, which _ in- 
cluded the Battelle Memorial Re- 
search Institute, Industrial Nu- 
cleonics, Timken Roller Bearing 
Co., Upper Hocking Watershed, 
and Ohio State University Cam- 
pus. An American Grassland 
tour, including visits to dairy and 
beef farms, Sohio Chemical Co. 
Nitrogen Plant, Lima, Ohio, and 
a complimentary chicken barbecue 
dinner, was also enjoyed on Tues- 
day afternoon. The FEI dinner 
for students, an annual affair dur- 
ing the ASAE Annual Meeting, 
was held on Tuesday evening. 
Open House at the new Ohio 
Agricultural Experiment Station, 
Wooster, was an item of special 
interest on Thursday. The bowl- 
ing tournament on Wednesday 
evening and swimming were 
added entertainment attractions. 


Annual Dinner Program 


John T. Mount, administrative 
assistant to the president, Ohio 
State University, was master of 
ceremonies at the Annual Dinner, 

(Continued on page 464) 


(Below) W. L. Sprick (left), engineer, Industrial Engine Division, Cater- 
pillar Tractor Co., presented the FEI Trophy Awards during the FEI 
Student Dinner. (Left to right) Sprick; Jerry D. Fritschle, University of 
Illinois (class A winner); and J. Robert Cooke, North Carolina State 


Enjoying a break in the festivities are long-time ASAE 

members G. W. McCuen, professor emeritus and former 

head of agricultural engineering department, Ohio State 

University, and W. J. Parvis, rural sales manager, Public 

Service Company of Indiana, Inc. Their combined ASAE 
memberships span 76 years 


Technical paper requests received special attention during 

the meeting with Judy Reinhard and Sandy Gill (daugh- 

ter of ASAE member W. E. Gill) in charge. 

papers are R. E. Wagner (left), American Potash Institute, 
and W. A. Junnila, University of Minnesota 
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(Above) George D. Scarseth (left), director of research, American Farm 
Research Association, was featured speaker at the FEI Student Dinner 
held Tuesday evening, sponsored by the Farm Equipment Institute. Karl 
D. Butler, farm counselor, Avco Corp., was in charge of the program 


and introduced Dr. Scarseth ’ 


College (class B winner) 
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PROGRESS 


Winner of a blue ribbon award in the radio 
and television -extension exhibits is the entry 
by Donald P. Brown, Michigan State Univer- 
sity, entitled ‘Progress Through Agricultural 
Engineering” and ‘‘Electricity at Work” 


A twin-engine radio-controlled tractor, devel- 
oped by the Oliver Corp. was on display. See 
page 470 for further details 


which was held on Wednesday evening, 
with the invocation being pronounced by 
Virgil Overholt, professor emeritus, Ohio 
State University. L. H. Skromme, president 
of ASAE, presented the following awards: 
Fred A. Brooks, professor of agricultural 
engineering and agricultural engineer, Agri- 
cultural Experiment Station, University of 
California, Davis, and Walter H. Silver, 
retired chief engineer, John Deere Plow 
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APUTURAL EMGACEP! 


The Prins ston thlth A Ruture 
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 ] In Apruttwrol Engmecring 


A Five Step Plan for explaining agricultural engineering to the public, 
and particularly to high school students, was presented at the Cabinet 
meeting on Sunday evening. The plan, developed around the ASAE 
career motion picture, was offered as a guide to help ASAE sections 
and other groups to promote the film. The five steps are: 

Step 1 involves a promotional flyer publicizing availability and 
content of film to be used by sections, departments, companies and 
individual members to stimulate interest in showing the film. Copies 
should go to 4-H, FFA, JETS, scouts, science clubs, science and math 
teachers, TV stations, magazines and all other similar groups. 
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(Right) Twenty - three 
agricultural engineer- 
ing departments and 
several organizations 
provided copies of ca- 
reer literature for dis- 
play during the meet- 
ing. This technique of 
“trading ideas” creat- 
ed much interest and 
should result in over- 
all improvement of 
materials developed 
in the future 


Works, Moline, Ill., received the Cyrus 
Hall McCormick Medal; William  V. 
Hukill, principal agricultural engineer, Agri- 
cultural Research Service, USDA, Iowa State 
University, Ames, received the John Deere 
Medal; and Gordon L. Nelson, professor of 
agricultural engineering, Oklahoma State 
University, Stillwater, received the Metal 
Building Manufacturers Association Award. 
Following the presentation of Awards, L. 
W. Hurlbut, professor and chairman, agri- 
cultural engineering department, University 
of Nebraska, was inaugurated as the new 
ASAE president. The new career motion 
picture entitled “Agricultural Engineering 
— The Profession with a Future,’ produced 
by ASAE in cooperation with the USDA, 
was premiered during the annual banquet 
program. The entertainment throughout the 
dinner hour was provided by Gary Lyons, 
furnishing dinner music. The Novelaires, 
an unusual and talented youth combo group, 
presented a most interesting program. 


Student Activities 

The following officers were elected to 
serve on the National Council of ASAE 
Student Branches for 1960-61: President, 
Robert Hansen, Ohio State University ; first 
vice-president, J. Robert Cooke, North 
Carolina State College; second vice-presi- 
dent, Richard R. Sheppard, Michigan State 
University; and secretary, Maylon London, 
University of Georgia. President L. H. 
Skromme was the featured speaker at the 
Monday morning student program. His 
address was followed by the presentation of 
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winning papers in the ASAE Student Paper 
Award competition. First place award went 
to George E. Merva, Ohio State University 
for his paper entitled ‘‘Nomograph for De- 
termining Minimum Grades for Tile Drains 
Carrying Coarse Sediment,’ which was 
presented during the ASAE annual business 
meeting. Second place winner was Joseph 
C. Hurlburt, Pennsylvania State University, 
for his paper entitled “Telescopic Wagon 
Tongues.”” Tom Krumboltz, Iowa State Uni- 
versity, was third place winner for his 
paper entitled “Horizontal Silo Unloading 
Attachment for a Farm Tractor Loader.” 


Karl D. Butler, farm counselor, Avco 
Corp., introduced the featured speaker, 
George D. Scarseth, director of research, 
American Farm Research Association, at 
the FEI Student Dinner on Tuesday even- 
ing. W. L. Sprick, engineer, Caterpillar 
Tractor Co., presented the FEI trophy 
awards to the following ASAE Student 
Branches in recognition of outstanding ini- 
tiative and accomplishment: Group A— 
Winner, Illinois Student Branch; Honorable 
mention, Georgia and lowa_ Student 
Branches; Group B—Winner, North Caro- 
lina Student Branch; Honorable mention, 
Oklahoma and Maine Student Branches. For 
the purpose of the competition, student 
branches were divided into two groups based 
on size of membership—Group A compris- 
ing the larger branches and Group B the 
smaller. In each group a trophy and cer- 
tificate are awarded the winning branch 
along with honorable mention certificates 
to the second and third place winners. 


Step 2 involves acknowledging requests and scheduling film to be 
handled by section committees or departments. 

Step 3 involves advance mailing of supplemental promotional mate- 
rials to organizations who plan to view the film. 

Step 4 provides for leaflets to be supplied to those who see the film. 

Step 5 is the follow-up furnishing full description of agricultural 
engineering, curriculum data and enrollment qualifications. 

ASAE members interested in further details in the five-step plan are 


urged to contact their local section officers or the nearest agricultural 
engineering department head. 
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HIGH-REDUCTION BEVEL GEARS 


To the nine gear types* already | These DOUBLE DIAMOND High- and achieving simplicity, while con- 
made by us for a long list of leading Reduction Bevel Gears will supply siderably lowering costs. 

manufacturers, we now add High- speed reduction normally considered One of our gear engineers would 
Reduction Bevel Gears to meet a __ impractical in a single gear set of | be more than pleased to meet with 
growing demand for the economy __ this type. In many cases they will re- | you to discuss fully the interesting 
and speed reduction accomplished by —_ place more complex and more costly _ possibilities of this new member of 
this type of power transmission. gear systems, thus improving design the DOUBLE DIAMOND family. 


AUTOMOTIVE GEAR DIVISION 
A MANUFACTURING COMPANY 
| RICHMOND, INDIANA 


GEARS FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 
® GEAR-MAKERS TO LEADING MANUFACTURERS 
*Angular bevel gears, Helical gears, Spur gears, Flywheel ring gears, Hypoid bevel gears, 


Straight bevel gears, Spline shafts, Zerol} bevel gears, Spiral bevel gears. Also gear assemblies. 
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Wayne H. Worthington, past-president 
of ASAE, and manager, Heinrich Lanz Co., 
Manheim, Germany, the German subsidiary 
of John Deere and Co., was one of three 
distinguished Oklahoma State University 
alumni who were recently inducted into the 
OSU Alumni Hall of Fame. The honor was 
awarded at the annual Oklahoma State re- 
union banquet in conjunction with the Uni- 
versity’s graduation activities. Wayne is a 
1910 mechanical engineering graduate of 
OSU and finished at the top of his class at 
the age of 18. He, along with other class- 
mates, also was inducted into the Half Cen- 
tury Club, composed of all alumni who 
graduated 50 or more years ago. 


Ray C. Conner, general manager of the 
Mobile Hydraulics Div., Vickers Inc., De- 
troit, Mich., was elected a company vice- 


Wayne H. Worthington R. C. Conner 


president recently. He joined the company 
in 1948 and after serving in various engi- 
neering and sales capacities he was ap- 
pointed general manager of the Mobile Hy- 
draulics Div. in 1957, when this division 
was formed. 


Wendelin L. Voegelie, general sales 
manager of the Farm Equipment Div., Allis- 
Chalmers Mfg. Co., was appointed recently 
to the National Defense Executive Reserve 
of the Business and Defense Services Ad- 
ministration, U.S. Department of Commerce. 
The Reserve, composed of businessmen and 
some city government technicians, is being 
created to staff the operations of a national 
protection agency in case of emergency. 
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C. A. Ocock 


Charles A. Ocock, Charter-Life Fellow 
of ASAE, died on May 14 in Racine, Wis., 
at the age of 86. A native of Illinois, he 
was born February 17, 1874, on a farm near 
Marengo. He graduated from Wheaton Col- 
lege Preparatory School in 1900, and re- 
received a B.S. degree in agriculture from 
the University of Illinois in 1904. He re- 
turned to the University that same year to 
work on an M.S. degree, but later in the 
year was called to the University of Wiscon- 
sin as assistant instructor in agricultural 
engineering. In 1906 he was made chairman 
of the department, where he remained until 
1913 when he was forced to resign due to 
ill health. From 1913 to 1925 he was 
associated with the Avery Co. of Peoria, IIl., 
starting as an agricultural engineer and 
successively advancing to chief inspector, 
production manager, purchasing agent, and 
assistant manager of the Milwaukee plant. 
When this company closed its operations 
in 1925, he became a salesman for the next 
two years for the Convertible Door Co. of 
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Milwaukee. In 1927, he joined J. I. Case 
Co., Racine, Wis., as a salesman, and in 
1928 was transferred to the engineering de- 
partment as an experimental engineer, where 
he remained until 1940. He was employed 
by Harvey Mfg. Co. of Racine, Wis., as an 
experimental and design engineer from 1940 
to 1946. It was at this time, at the age of 
73, that he retired from active employment. 
He wrote many articles for farm papers and 
magazines and several valuable bulletins on 
agricultural engineering subjects. 

While at the University of Wisconsin, 
there was an exchange of correspondence 
between agricultural engineers of several 
colleges, which resulted in a meeting at the 
University of Illinois, Urbana, in 1905 of 
C. A. Ocock, J. B. Davidson, professor, 
lowa State University; F. R. Crane, pro- 
fessor, University of Illinois; and William 
Nye, Purdue University, Lafayette, Ind. 
They met to discuss the organization of a 
society of some sort, whereby there could 
be some general plan laid out for the new 
work which was then demanding consider- 
able attention in the various colleges and 
universities. While little was accomplished 
at this meeting, a subsequent meeting was 
held at Iowa State University, Ames, at 
which C. A. Ocock, L. W. Chase, professor, 
University of Nebraska, Lincoln, and J. B. 
Davidson were present. Some progress had 
been made during the year by correspond- 
ence with chairmen of some of the many 
state schools and J. B. Davidson proposed a 
meeting for 1907 at Madison, Wis. A new 
agricultural engineering building was to be 
completed for the first semester of 1907-08; 
therefore, Mr. Ocock invited all interested 
in this important field of work to meet with 
him in 1907 to lay the groundwork for the 
future. The result of that meeting was the 
birth of the American Society of Agricul- 
tural Engineers. 

Charles Ocock was a member of Alpha 
Zeta Fraternity and a 32nd degree Mason. 
He is survived by his wife, Pearl K. Ocock, 
and two sons and one daughter—George K. 
and Robert C. Ocock, and Mrs. Emily 
Nielsen. 
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W. M. Bruce R. E. Storie 


James H. Anderson has recently been 
named head of the agricultural engineering 
department at the University of Tennessee, 
Knoxville succeeding C. W. Bockhop, who 
has joined the staff at lowa State University. 
Dr. Anderson previously was on the agri- 
cultural engineering department staff at 
Clemson College, Clemson, S. C. He is a 
native of Georgia, his birthplace being 
Odum. His B.S. degree in agricultural en- 
gineering was earned in 1949 from the Uni- 
versity of Georgia and in 1954 he received 
an M.S. degree from North Carolina State 
College, where he also was a research in- 
structor. His Ph.D. degree was received 
from Iowa State University in 1957, just 
before joining the Clemson College staff. 
He has been an ASAE member since 1950 
and is also a member of Alpha Zeta, Gamma 
Sigma Delta, Sigma Xi, and Phi Kappa Phi 
fraternities. 


William M. Bruce has been designated 
as acting chief of the Harvesting and Farm 
Processing Research Branch of the USDA 
Agricultural Engineering Research Division 
at Beltsville, Md. He replaces H. F. Miller, 
Jr., who has taken a position with Deere 
& Co. 


R. Earl Storie, professor of Soils and 
Plant Nutrition, and soil technologist at the 
California Agricultural Experiment Station, 
University of California, Berkeley, retired 
on July 1 after 39% years of service with 
the University. He has been in charge of 
Soil Survey for the past 20 years, and is 
chairman of the California Soil Correlation 
Committee, and consultant in the California 
Soil Vegetation Survey. He was born in 
Waitsburg, Wash., in 1894, and received a 
B.S. degree from the University of Cali- 
fornia in 1917. 

He is best known as the originator of the 
Storie-Index for rating soils and other land 
classification endeavors, which are exten- 
sively used throughout the world. His in- 
ternational contacts are many — helped start 
Mexico in its irrigation land classification 
program in 1926; cooperated with the 
Chilean Institute of Land Colonization in 
1933-1934; collaborator of U.S. Office of 
Foreign Agricultural Relations in 1944 in 
Colombia; soil consultant FAO United 
Nations; member of United Nations Tech- 
nical Assistance Mission to Bolivia in 1950; 
chairman of Standing Committee on Soil 
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Cc. E. Ball 


J. H. Wessman 


and Land Classification of the Pacific Science 
Congress, 1953-1958; soils and land classi- 
fication work in Egypt, Syria, Spain, Mo- 
rocco, and many southeast Asian countries. 

He is a member of many scientific and 
professional societies including: ASAE 
membership since 1926; emeritus member 
of American Society of Agronomy and Soil 
Science Society of America; member of 
Western Society of Soil Science; Interna- 
tional Society of Soil Science; International 
Commission on Irrigation and Drainage; 
American Geophysical Union; Soil Con- 
servation Society of America; Fellow of 
American Association for the Advancement 
of Science; Fellow of American Geograph- 
ical Society; Honorary member of Colom- 
bian Society of Agriculture; Chilean Society 
of Agriculture; Farm Appraisal Institute ; 
National Real Estate Association; Sigma 
Xi; Honorary professor of University of 
Chile. 

His immediate plans include a trip to 
Spain to attend the fourth International 
Congress on Irrigation and Drainage in 
June, and to return in time for the Inter- 
national Congress of Soil Science meetings 
in Madison, Wis., in August. After that he 
plans to act as a land consultant in his 
spare time. 


Charles €E. Ball, associate editor of 
Farm Journal, serving as southwestern field 
editor in Dallas, Texas, was presented the 
6th ‘Asta’ award for outstanding agricul- 
tural journalism by the American Seed 
Trade Association during its 77th annual 
convention, for his editorial efforts during 
1959. 


John H. Wessman, formerly director of 
activities for Midwest Feed Manufacturers’ 
Assn. and the Feed Production School, has 
recently been appointed secretary-treasurer 
of the Grain Processing Machinery Manu- 
facturers Assn., Kansas City, Mo. He will 
devote full time to the expanded activities 
of GPMMA. 


Evert Beekmann, ASAE member (right) dem- 
onstrates his ability to write Korean to an 
instructor at Yonsei University in Seoul, where 
he has just completed an 80-hour language 
course. Beekmann is community industries ad- 
visor in the International Cooperation Admin- 
istration’s economic and technical aid mission 
in Korea. For four years he was with the ICA 
mission in Pakistan. The mission in Seoul re- 
quires all its American employees to study 
Korean. 
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Eugene J. Haupt, formerly a senior 
project engineer, has been promoted to the 
position of product engineer for New Idea 
Div., Avco Corp., Coldwater, Ohio. His 
new duties include responsibility for design 
work on hay conditioners, hydraulic loaders, 
shredders and flail type harvesters. He 
joined the company in 1957. 


R. Bruce Curry, upon completing re- 
quirements for a Ph.D. degree, has resigned 
from the staff of the agricultural engineer- 
ing department at the University of Mis- 
souri to accept a position on the staff of 
the agricultural engineering department, 
Ohio Agricultural Experiment Station, Ohio 
State University, Wooster. 


G. D. Kite, extension agricultural engi- 
neer, Virginia Agricultural Extension Serv- 
ice, Virginia Polytechnic Intstitute, Blacks- 
burg, has been elected for a three-year term 
to the Executive Committee of the Advisory 
Committee of the Governor's Highway 
Safety Committee. 


Lloyd M. Miller, district rural and resi- 
dential sales supervisor for Appalachian 
Electric Power Co. at Lynchburg, Va., has 
been promoted to head of the residential 
heating program for the company's Roanoke 
Division. 


E. B. Hale ha: joined the extension staff 
of the agricultural engineering department 
at Virginia Polytechnic Institute. He will 
handle the soil and water phase of the agri- 
cultural engineering extension program. He 
is a 1943 graduate of VPI and after Army 
service worked for the Appalachian Power 
Co. for four years before joining the Uni- 
versity of Tennessee extension staff, where 
he worked for 10 years in various phases of 
the agricultural engineering program. 


Ralph J. Blair, district residential and 
rural sales supervisor, Appalachian Electric 
Power Co., at Pulaski, Va., has been ap- 
pointed agricultural sales engineer for the 
company’s Bluefield Division. 


George E. Marriott recently has been 
appointed general manager of the Australian 
branch of John Deere Intercontinental, S.A. 
He previously was sales manager for John 
Deere Plow Works in Moline, Ill. 


Thomas W. Dunn, recently has resigned 
his post as vice-president and general sales 
manager of Carlon Products Corp., Aurora, 
Ohio. His future plans include work as 
sales, marketing and distribution consultant 
to makers of plastic piping and _ allied 
products. 


Philip W. Manson, professor of agri- 
cultural engineering at the University of 
Minnesota, St. Paul, has been appointed 
by the Governor of Minnesota to a special 
committee on water resources. 


Evert Beekmann is serving with the 
International Cooperation Administration 
in Korea as community industries adv-sor. 
Prior to his present assignment, he served 
with the ICA in Pakistan for four years. 


Tappan Collins has been transferred 
from the Detroit plant of Stran-Steel Corp., 
where he was quality control manager, to 
its Terre Haute, Ind., plant where he will 
serve as manager of the research and de- 
velopment department. 


Kenneth E. DeBusk, formerly extension 
specialist in agriculture, New Jersey Exten- 
sion Service at Rutgers University, New 
Brunswick, N. J., has joined the staff of the 
agricultural engineering department at the 
University of Tennessee, Knoxville, as an 
assistant extension agricultural engineer. 


R. B. Curry 


J. Richard Dye advises that he is now 
located in Ohio, where he is manager of 
the Farm Services Div. of Opekasit, Inc. in 
Hamilton. Previously he was affliated with 
Indiana and Michigan Electric Co. in Fair- 
mount, Ind., as rural sales supervisor. 


C. J. Hurd advises that he has accepted 
an overseas mission with the International 
Cooperation Administration to Tunis, Tu- 
nisia, as water resources engineer. He will 
be working as technical advisor to the Tu- 
nisian government on planning of farm and 
irrigation water supplies and systems. He 
previously was engaged in the farm electric 
supply business in Spokane, Wash. 


Leon Lyles, formerly agricultural engi- 
neer with the Agricultural Research Service, 
USDA, at Kansas State University, Man- 
hattan, is now located in Weslaco, Texas, 
as an agricultural engineer with the west- 
ern branch of the Soil and Water Conserva- 
tion Research Division of the USDA Agri- 
cultural Research Service. 


John R. Parks, who previously was an 
agricultural engineer with the Soil Conserva- 
tion Service, USDA, Perry, Mo., is now a 
hydraulic engineer with the U.S. Corps of 
Engineers, in Fort Worth, Texas. 


EVENTS CALENDAR 


July 24-30 — National Farm Safety Week. 

August 7-10 — Summer Conference, Ameri- 
can Institute of Cooperation, University 
of California, Berkeley. For additional 
information write AIC, 744 Jackson 
Place, N.W., Washington 6, D. C. 


August 15-23 —7th International Soil Sci- 
ence Congress, University of Wisconsin, 
Madison. Additional information may be 
obtained from Richard Bradfield, pres- 
ident, ISSC, Dept. of Agronomy, Cornell 
University, Ithaca, N.Y. 

August 22-26—2nd annual Western Re- 
sources Conference, University of Colo- 
rado, Boulder. Contact Chairman M. E. 
Garnsey, professor of economics, Univer- 
sity of Colorado, Boulder, for details. 

August 28-31 —Sotl Conservation Society 
15th Annual Convention, Ontario Agri- 
cultural College, Guelph, Canada. For 
specific information write to: Soil Con- 
servation Convention, Department of 
Soils, Ontario Agricultural College, 
Guelph, Canada. 

September 6-16 — Production Engineering 
Show, Navy Pier, Chicago, Ill. Will run 
concurrently with Machine Tool Exposi- 
tion. Clapp & Poliak, Inc., 341 Madison 
Ave., New York, N. Y., may be con- 
tacted for complete information. 

September 10-25 — Lausanne National Fair 
(“Comptoir Suisse’), Place of Beaulieu, 
Switzerland. Information may be obtained 
from the Consulate General of Switzer- 


land, 75 E. Wacker Dr., Chicago 1, Ill. 
(Continued on page 472) 
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‘WITH THE ASAE 


| SECTIONS \ 


lowa Section 


The Iowa Section held its annual meet- 
ing on April 29 at the Hotel Tallcorn in 
Marshalltown, Iowa. A tour of the Kiowa 
Corp. preceded the dinner, and the after- 
dinner program consisted of a movie and 
discussion about die castings, led by Mr. 
Furgason, sales engineer of Kiowa Corp. 
During the business meeting the following 
officers were elected for 1960-61: L. F. 
Charity, chairman; R. H. Meier, first vice- 
chairman (program) ; W. G. Lovely, second 
vice-chairman (publicity); B. W. Gustaf- 
son, third vice-chairman (membership) ; 
R. J. Mullins, secretary-treasurer; R. A. 
Saul (chairman), P. Jacobson, and H. E. 
deBuhr, nominating committee. 


Florida Section 


The Florida Section held its annual 
meeting on May 6 and 7 at Ormond Beach, 
with 85 members, wives and guests in at- 
tendance. The pace of the meeting program 
was such that it kept everyone busy, leaving 
little time to enjoy the wonderful recrea- 
tion facilities available. Papers concerning 
all areas of agricultural engineering were 
presented and covered the following sub- 
jects: Long vegetable fibers, plywood build- 
ing construction, electric irrigation, land 
clearing equipment, mechanical dewatering 
of forages, spray equipment, handling citrus 
fruit, and agricultural developments in the 
Bahamas. 

High light of the meeting was the pre- 
sentation at the banquet of the first plaques 
ever awarded by the Section to individuals 
and organizations making outstanding con- 
tributions to Florida agricultural engineer- 
ing. The recipients were: McGregor Smith, 
chairman of the board, Florida Power & 
Light Co., Miami; G. H. W. Schmidt, 
president, Florida Ford Tractor Co., Jack- 
sonville; Howard Shannon, general man- 
ager, Florida Division, Food Machinery & 
Chemical Corp., Lakeland; and O. R. Ham- 
rick, county agricultural agent, Madison. 


R. H. Tweedy (left), retiring chairman of the lowa Section is shown 
congratulating the newly elected chairman, L. F. Charity (center), and 
R. H. Meier (right), first vice-chairman, at the Section’s annual meeting 


on April 29 
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Also, the following new sections officers 
were installed: S. O. Dowling, chairman; 
R. E. Choate, first vice-chairman; R. E. 
Hellwig, second vice-chairman; D. P. Poul- 
son, third vice-chairman; A. M. Pettis, sec- 
retary and editor; and W. H. Parady, 
treasurer. 


North Atlantic Section 


The North Atlantic Section will hold its 
36th annual meeting August 21-24 at the 
University of Massachusetts, Ambherst. 
Registration will begin on Sunday after- 
noon, August 21, followed by a social hour 
and entertainment in the evening. 

A general session will open the meetings 
on Monday morning at which National 
President L. W. Hurlbut will speak on 
agricultural engineering challenges in the 
sixties. Also addressing this general ses- 
sion will be John Blackmore, agricultural 
economics, University of Massachusetts, on 
the subject of dollars and sense in water- 
shed planning. Beginning on Monday 
afternoon the Farm Structures, Power and 
Machinery, Soil and Water, and Electric 
Power and Processing Divisions will hold 
technical sessions. 

“Prefabrication and Design of Farm 
Structures” will be the Farm Structures 
Division's theme for the session on Mon- 
day afternoon, which will include the fol- 
lowing topics: Looking ahead at the farm 
building market; prefabricated dairy struc- 
tures; grout surfaced polystyrene panels for 
farm buildings; relationships of thermal 
stress to nailing pattern of aluminum 
roofing; use of computers in designing 
steel buildings; and realistic loads and 
stresses for farm buildings. The theme for 
the Tuesday morning session of the Farm 
Structures Division will be “Environmental 
Factors Related to Farm Structures’ and 
papers will be presented on heat losses and 
gains in experimental farm houses; on fan 
and pad cooling of greenhouses and farm 
buildings; on observations on the erection 
and performance of a colony cage poultry 
house with prefabricated components; on 
economic design for optimum winter pro- 
duction of laying hens; on instrumentation 
for measuring environmental conditions in 
poultry houses; on response of broilers to 
combinations of temperature and ventilation 
environments; and on the effects of floor 
space allowance on production efficiency 
and housing costs of laying chickens. 

The Monday afternoon session of the 
Power and Machinery Division will be 
devoted to the following subjects: Bending 


ASAE MEETINGS CALENDAR 


August 21-24—NorTH ATLANTIC SECTION, 
University of Massachusetts, Amherst, 


September 9—WASHINGTON, D.C. SECTION. 


September 13-15—FARMSTEAD ENGINEERING 
CONFERENCE ON CONFINEMENT Hous- 
ING OF LIVESTOCK, Lincoln Hall Theatre, 
University of Ilinois, Urbana, Illinois. 


October 19-22 — PaciFic NORTHWEST SEC- 
TION, Empress Hotel, Victoria, B.C., 
Canada. 


December 5-7—WINTER MEETING, Peabody 
Hotel, Memphis, Tenn. 


April 7-8 — Mup-CENTRAL SECTION, St. 
Joseph, Mo. 


April 14-15 — SouTHWEST SECTION, Grim 
Hotel, Texarkana, Texas. 


June 25-28—ANNUAL MEETING, Iowa State 
University, Ames, Ia. 
Note: Information on the above meetings, 


including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph, Mich. 


and tension strength of forage and energy 
requirement for impact cutting; the differ- 
ential lock for tractors; styling farm equip- 
ment; evaluation of self-propelled wind- 
rower; and new plastic bearing materials, 
present and predicated uses. “Land Recla- 
mation” will be the theme of the Tuesday 
morning session of the Power and Ma- 
chinery Division when the following dis- 
cussions will be heard: Power require- 
ments and costs of land clearing; economics 
of land reorganization; construction of 
dams on tidal rivers; machinery for bog- 
land drainage; and machinery for vertical 
mulch. 


Topics to be covered at the Monday 
afternoon session of the Soil and Water 
Division will be: The electrical res:stivity 
method of prospecting for ground water 
supplies; developing springs and seepage 
areas for water supply; plastic liners for 
farm ponds; farm water system design 
problems; and treatment of domestic water 
supplies. 

The following papers will be presented 
at the Electric Power and Processing Divi- 
sion session on Monday afternoon: ‘The 
Cost to a Farmer for Using Electric Equip- 
ment”; “Let's Improve Equipment Servic- 
ing’; “The Relationships of Types and 

(Continued on page 472) 


New officers elected at the annual meeting of the Florida Section on 
May 6 and 7 for the year 1960-61 are: (Left to right) S. E. Dowling, 
chairman; R. E. Hellwig, second vice-chairman; R. E. Choate, first vice- 


chairman; A. M. Pettis, secretary; and W. H. Parady, treasurer. One 
new officer, D. P. Poulson, third vice-chairman, was not present 
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Pedestal Pillow Block 


Triangle Manufacturing Co., Oshkosh, 
Wis., has developed a new self-aligning 
pedestal-type pillow block for a manufac- 


_ oe 7 i 


turer of electrical equipment in an attempt 
to reduce costs. The stamped support with 
double-channel cross section provides a 
sturdy mounting for sleeve-type bearing ball 
un'ts. The ball-and-socket combination for 
self alignment was added to speed assembly 
time by eliminating the need for shimming 
or machined surfaces. The company special- 
izes in providing bearings and _ bearing 
mountings to meet unusual requ rements 
which cannot be satisfied by standard or 
stock equipment. 


Tank Fabricator Adopts 
Automatic Gouging Tool 


Arcair Company, P.O. Box 431, Lan- 
caster, Ohio, has announced that a new 
technique involving an automatic process 
gouging torch, called model Q-3, has been 
adopted by a steel tank manufacturer. In- 
stead of prebeveling sections of metal for 
welding, they now fit the square edged 
parts together, joining them temporarily 


with a manual weld joint on the exterior 
of the tank. The vessel is then welded per- 
manently on the inside with the submerged 


arc welding process. With the tank 
mounted on rolls, the automatic gouging 
torch is then used to remove the tempo- 
rary outside weld and form a permanent U 
groove. The torch has its only auxiliary 
requirements, power from any reputable 
welding machine and a supply of ordinary 
compressed air. 


Increases Power for 
Natural Gas Engines 


Caterpillar Tractor Co., Industrial Engine 
Plant, Peoria, Illinois, reports that horse- 
power ratings have been increased for the 
company’s line of spark-ignition engines 
which operate on gaseous fuels. According 
to the report, turbocharging and aftercooling 
of these engines result in increased power 
as much as 90 hp on the G397 (shown) to 
a continuous rating of 560hp. Turbo- 
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charged and aftercooled engines in the 
G375 and G342 sizes are rated at 380 hp, 
respectively, for continuous operation. 
Heat treatments, special machining and 
materials employed in crankshafts and bear- 
ings are said to be chief items which make 
it possible for these engines to withstand 
high bearing loads. Journals are induction 
hardened and then superfinished by micro 
honing. All fillets have large radii and are 
carefully ground and polished. All three 
models are available with either a 10.5:1 
or 7.5:1 compression ratio, depending upon 
the gaseous fuel to be used. The cutaway 


view of the G397 crankshaft (shown) indi- 
cates the hardened journal area, the large 
radii fillets, and the drilled oil passages 
for providing pressure lubrication for bear- 
ings and oil spray cooling of the pistons. 


Contact Seals with Bearing Units 
Sealmaster Bearing Division of the Ste- 

phens-Adamson Mfg. Co., Aurora, IIl., has 

announced the availability of contact seals 


w:th the ‘"L” series bearing units. The new 
contact seal is comprised of a three part 
assembly which presses on the I.D. of the 
outer race. The inner flinger rides in close 
running clearance with the O.D. of the 
inner race. The outer flinger consists of a 
solid circular ring. These two flingers hold 
in position a Buna N coated fabric washer 
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that has an interference fit on the O.D. of 
the inner race. 

The “L”’ series line of bearing units fea- 
ture one-piece malleable iron housings and 
are available in pillow blocks and two or 
three bolt flange models for flush or recessed 
mountings. 


Small-Sized Crawlers 


International Harvester Co., 180 North 
Michigan Ave., Chicago 1, Ill., has intro- 
duced three new farm crawler tractors — one 
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diesel and two gasoline powered — to meet 
the needs of farmers who want a small-sized 
crawler. 

The International TD-5 diesel crawler, 
with 37 flywheel and 28.5 drawbar hp, fea- 
tures a simple direct start engine with pre- 
combustion mounted ‘‘glow plugs.’’ Other 
models are the International T-4 gasoline 
crawler with 34 flywheel and 26.3 drawbar 
hp and the International T-5 gasoline 
crawler with 40 flywheel and 30.9 drawbar 
hp. Engines for both of the gasoline models 
are the same as those in use with the com- 
pany’s present wheel tractor line. 

All three new tractors have 10 forward 
speeds when equipped with torque amplifier. 
Standard 5-speed transmission models may 
be equipped with standard transmission type 
PTO, while TA models take either standard 
or constant running PTO. 

Models are available with either a 4 or 
5-roller track frame; 10, 12 or 14-in. track 
frame; 10, 12 or 14-in. track shoes; and 
38, 48 or 68-in. track gage. 


improves Self-Unloading 
Forage Box 


Gehl Bros. Manufacturing Co., West 
Bend, Wis., has introduced a new self- 
unloading forage box featuring a beater 
clutch for allowing operation of the beaters 


ee 


independently of feeder aprons. Other fea- 
tures include a higher front end panel to 
prevent spillage; a faster operating cross 
conveyor permitting faster unloading; more 


conveniently located unloading controls; 
and reinforced front mounting stakes. 
(Continued on page 470) 
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. . . New Products 
(Continued from page 469) 


Edible Bean Combine 


International Harvester Co., 180 North 
Michigan Ave., Chicago 1, Ill., has intro- 
duced an edible bean version of its No. 91 
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combine. Special features of the bean model 
are options of a spring tooth cylinder and 
concave or a rasp bar cylinder unit; a spike- 
tooth cylinder beater; specially sealed bear- 
ings; and a slow speed drive on the feed 
conveyor and spring tooth cylinder. 

The feed conveyor is self adjusting to 
eliminate “bunching” from uneven wind- 
rows and contains a special slip clutch to 
prevent stone damage. There is also a stone 
trap in front of the cylinder to prevent dam- 
age to the threshing assembly. Extra 
cleaning is provided by a high speed fan 
(887-rpm) and by screens in the grain and 
tailings auger troughs, elevator boots, and 
unload:ng auger tube. 


New Electric Plant 


Kohler Co., Kohler, Wisconsin, has intro- 
duced a new 2-kw electric plant powered 
by Model K241 air-cooled engine (5.6 hp 
at 1800rpm). The new plant is light- 
wieght, compact, and is rated at 2-kw out- 


put and for intermittent overloads up to 
2.5 kw. 


Available in models for automatic, re- 
mote, or manual starting and for gasoline 
or combination gas-gasoline operation, the 
new plant supplies 60-cycle a-c current at 
115 or 115-230 volts and is designed for 
continuous duty or stand-by service. 


Twin Engine Tractor 


The Oliver Corp., 400 W. Madison St., 
Chicago 6, Ill. has announced development 
of a twin engine industrial tractor, called 
the Twin 880. Two engines (either gaso- 
line or diesel) are used, with each engine 
driving its respective rear wheel through a 
torque converter and hydraulic reverse gear 
providing equal speeds forward and reverse 
in all gear positions. The rear wheel drives 
are completely independent of each other. 
Each engine and drive combination is 
equipped with an independent speed and 
direction control level. 
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Both gasoline and diesel engines have 12 
cylinders, with a 3%x4-in. bore and 
stroke. Total maximum corrected drawbar 
horsepower is reported at 112.6 for the 
gasoline model and 109.9 for the diesel. 
Weight of tractor only is 10,000 lb. 


New Utility Tractor Tire 


The Firestone Tire & Rubber Co., 1200 
Firestone Parkway, Akron 17, Ohio, has 
developed a new tractor tire for on and 
off-the-road jobs. The new tire is designed 
to keep pace with demands of today’s util-ty 


and general purpose tractors. It features a 
new tread design, with short, wide trac- 
tion bars, that reportedly gives 58 percent 
more tread contact area over previous de- 
sign, increases traction for off-the-road jobs, 
and doubles the tread life on hard surface 
roads. 


Dutch Diesel Announced 


DAF of Holland, Inc., P.O. Box 690, 
Stamford, Conn., has announced a new 
diesel engine for truck, industrial and 


marine use. The unit, the DS 575, has 6 
cylinders and is a turbo-charged, direct- 
injection type, with toroidal combustion 
chamber in the piston crown. It has a 
compression ratio of 16:1, and a total dis- 
placement of 351 cu.in. Its bore stroke is 
3.96 in. x 4.75 in. Approximate net weight 
with standard equipment is 1,200 lb. 

Producer of the engine is Van Doorne’s 
Automobielfabriek N. V. (DAF) at Eind- 
hoven in the Netherlands. 


Ae 


Two-Stage Dry-Type Air Filter 
Purolator Products, Inc., Rahway, N. J., 

has developed a new two-stage air filter — 

two filter elements in a single housing, with 


each element independently sealed — for 
both heavy duty automotive and industrial 
engines. Company engineers report that 
the two-stage air filter is a genuine two- 
stage unit because it actually embodies two 
separate elements, wherein one provides 
positive protection in the event the other 
is damaged. The filters were specifically de- 
signed to meet the demand for more efh- 
cient engine protection where automotive 
and industrial type equipment is continually 
operated under abnormally dusty conditions, 
such as construction, mining, logging, sand, 
cement, or gravel hauling. 

Both the first and second stage elements 
of the new filter are said to operate inde- 
pendently at 99.8 percent efficiency at all 
engine speeds. The second stage element's 
function is to provide continued engine 
protection in case the first stage, or working 
element, is damaged. The elements are 
made from a plastic impregnated cellulose 
with a new depth type radial pleating. The 
porosity of the filter media for both ele- 
ments is the “extra fine’ type. 


Adapts Diesels for Combines 


International Harvester Co., 180 North 
Michigan Ave., Chicago 1, Ill., has an- 
nounced that direct-start diesel engines have 
been adapted for use with its McCormick 
Nos. 101, 151 and 181 combines. 

The UD-236, 6-cylinder, engine that 
powers the Farmall 460 tractor and said to 
develop 60 hp, has been adapted for use 
with the No. 101 combine. The UD-282, 


» Ber ee 


6-cylinder, engine that powers the Farmall 
560 tractor and develops 80 hp, has been 
adapted for use with the Nos. 151 and 181 
combines. 

Both engines are equipped with “glow 
plugs” in each pre-combustion chamber. 
For starting, the operator pushes and holds 
the glow plug button until each pre-combus- 
tion chamber is heated. He then merely 
presses the starter button and the engine 
is activated. 


New Crawler Tractor Line 


The Eimco Corp., P.O. Box 300, Salt 
Lake City 4, Utah, has announced that more 
cast steel parts are incorporated into its 
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line of 103 tractor series than are found in 
any other crawler mounted tractor. The 
manufacturer reports that the concept of 
unitized “stress flow’ construction played 
an important role in the development of 
the new tractor series. This, it is said, is a 
design mechanism by which steel castings 
are so shaped and so formed that internal 
stresses and stresses due to applied loads 
“flow” evenly throughout the structural 
member. 

Other features include air-cooled, me- 
chanical, disc-type brakes that are com- 
pletely enclosed, and 4-speed “Unidrive”’ 
transmission. Coupled with a single-stage 
torque converter and dual final drives, the 
transmission features constant mesh gears 
that never reverse their direction of rota- 
tion. The countershaft unit enables the trac- 
tor operator to change the direction of 
rotation of either or both tracks without 
decreasing power or actuating a master 


clutch. Power is furnished by a 100-hp 
GMC Detroit Diesel or Cummins Diesel 
engine. 


The 103 tractor series now in production 
includes the 103 tractor and bulldozer, the 
123 front end loader, the 133 steel mill 
front end loader, and the 143 log loader. 


New Pump Hand Primer 

Berkeley Pump Co., 829 Bancroft Way, 
Berkeley 2, Calif., has developed a new 
Model 6D pump hand primer featuring 


positive displacement type air pump design. 
The new primer is constructed of aluminum 
alloy; diaphragm and valves are of molded 
rubber. 

The manufacturer reports that the unit 
may be installed on any centrifugal pump 
— motor, engine, or belt drive. 


Hay Aerator 


Pollard Manufacturing Co., Foshay Tower, 
Minneapolis 2, Minn., has announced a 
new implement, called Hayerator, for aerat- 

~ <a ‘ - = 


Fe 
ee 


Se ee SS te a 
ing hay. An oscillating tooth said to be 
simple, compact and positive, and its sim- 


plified timing mechanism enables the op- 
erator to toss the hay to various heights. 
The tooth angle is adjustable. The unit is 
built with a tubular steel framework, PTO 
driven, and the reel bars are raised and low- 
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ered from the tractor seat by means of a 
hand lever. The swath width can be ad- 
justed from 4 to 7 ft. 


New Power Dozers 


J. I. Case Co., Racine, Wis., has intro- 
duced new utility dozer units with power- 
angling or power-tilt blades for mounting 
on 42-hp Model 310 utility crawlers. The 
new power-angling model allows operator 
to angle the blade 25 deg left or right with- 
out having to stop the tractor. Power to 
angle the blade is supplied by two double- 
acting hydraulic cylinders mounted on the 
A-frame behind the moldboard. Angle of 
blade is conveniently controlled from the 
tractor seat by a dash-mounted hydraulic 
lever. 

The power-tilt model is designed espe- 
cially for road crowning, ditching, digging 


out trees, breaking up hard pan and main- 
taining level grades in rough terrain 
Power-tilt blade tIts up to 11 in. to either 
side while the tractor is in motion. Power 
is provided by a large hydraulic cylinder 
mounted on left push arm, and attached to 
upper rear corner of blade. 


CULTIVATION POWER 


MEANS GROWING POWER! 


Ft 
and industrial trucks. Next time specify ye * 
Rockford. Many types and sizes of 
clutches and power take-offs are available. 
Write today for complete details. 


Growing power means time and money saved. 4® _ ; 
Rockford Clutches are the perfect controlled Py > 
power-link between engine and work. A j a ee 
These small spring loaded clutches are os s \ ; 
used on many small tractors, cars, - \ oe .s 
* 
‘ ae ; = 


SPRING LOADED 
CLUTCHES 


ROCKFORD CLUTCHES 


ROCKFORD CLUTCH DIVISION —s BORG-WARNER 


| 
1325 EIGHTEENTH AVE. | — | cool sree International 
ROCKFORD, ILLINOIS [GEER] 36 So. Wabash. Chicago, III. 
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. . . With ASAE Sections 
(Continued from page 468) 


Combinations of Poultry Equipment to 
Poultry Chores’; “Developments in Me- 
chanical Egg Collection and Packaging”’; 
and “Principles for Installing Automatic 
Livestock Feeding Systems.’’ Bulk milk 
cooler heats water and lowers costs; meas- 
urement of nonelectrical quantities by elec- 
trical methods; the 1959 edition of the 
national electrical code and its effect on 
farm wiring; oversized service entrances; 
and fundamentals and applications of mer- 
cury lamps are the topics to be included in 
the Electric Power and Processing Division 
session on Tuesday morning. 

A general session and business meeting 
on Tuesday afternoon will conclude the 
meetings, at which time W. M. Carleton 
will speak on the 1960 USDA Yearbook 
of Agriculture; Raymond Wyman will talk 
on visual aids for visibility; and L. L. 
Boyd will speak on needs and opportuni- 
ties of graduate study programs. The an- 
nual banquet will be held Tuesday evening. 

A special program for the entertainment 
of the ladies and children during the two- 
day meeting is planned, including tours of 
the Yankee Atomic Electric Power Plant, 
Quabbin Reservoir, and New England farms. 


Central Illinois Section 


The annual spring meeting of the Central 
Illinois Section was held in Peoria, Ill., on 
May 12. The meeting opened early in the 
afternoon at the Russ Nelson Farm west 
of Peoria, with a demonstration of equip- 
ment for moving irrigation pipe by Rainy 
Sprinkler Sales, Peoria. The second stop 
was a visit to the Warren Frye Turkey 
Farm where the group viewed an automatic 
feeding system in which feed is conveyed 
through 1-in. pipe to several feeding loca- 
tions. The afternoon program was com- 
pleted at the Farm Bureau Building in 
Peoria with the presentation of papers on 
equipment for the establishment and mai‘n- 
tenance of roadside cover, by D. F. Kampe, 
and on the analysis of subsurface materials 
with the refractive seismograph, by C. R. 
Fahnestock. 


Approximately 35 members and guests 
attended the afternoon program, and 42 
members and guests were in attendance at 
the evening banquet held at the Original 
Murphys restaurant. One of the featured 
speakers of the evening was F. B. Lanham, 
head of the agricultural engineering depart- 
ment, University of Illinois, who explained 
the facilities at the University and of some 
of the activities and achievements of the 
agricultural engineering students, and of 
the need for more good students in agricul- 


tural engineering. The other featured 
speaker was C. E. Alexander, public rela- 
tons director, Illinois Farm Supply, who 
gave an interesting and entertaining pep 
talk on the responsibility of all of us in 
keeping pace with the engineering needs of 
a dynamic agriculture. He challenged the 
group to tell the real story of agriculture 
to the public and specifically asked for 
action in presenting the opportunities in 
agricultural engineering to high school 
students. A contribution of $56.00 for the 
ASAE Motion Picture Fund was collected 
by holding a drawing for a radio, with 
Harvey Thomas holding the lucky number. 
During the business meeting the following 
officers were elected for 1960-61: K. E. 
Fuller, chairman; E. F. Randolph, J. H. 
McCavitt, L. O. Stoeber, vice-chairmen; 
A. J. Muehling, secretary-treasurer; R. E. 
Hanson (chairman), W. C. George, H. H. 


Beaty, nominating committee. 


Hawaii Section 


The Hawaii Section held a dinner meet- 
ing on May 12 at Elliott’s Chuck Wagon, 
with 11 members and three guests in at- 
tendance. The program included discus- 
sions on the water development and distri- 
bution systems, by George Ewart, and on 
soil conservation service and agricultural 
engineering, by Lewis Kehne. During the 
business meeting plans for a proposed two- 
day field-tour-meeting were discussed. Ap- 
pointed to serve on the following commit- 
tees are: H. R. Cerny, general chairman, 
assisted by L. E. Blomquist, and R. T. 
Tribble; Transportation, Scheduling and 
Accommodation Committee — J. K. Wang 
(chairman), C. B. Holtwick, Kenji Aihara, 
W. P. Burton, R. Sievers, and R. B. Miller; 
Publicity and Program Printing Committee 
—E. P. Morgan (chairman), E. M. Norum, 
G. A. Roth, L. F. Kehne, W. H. Kahl, 
S. D. Fox, and W. Kirschbaum. A report 
was also made by H. R. Cerny on local 
efforts in organizing a state Engineers Joint 
Council. 


including tall corn. 


Officers elected at the Central Illinois Section meeting on May 12 for 
1960-61 are (left to right): K. E. Fuller, chairman; E. F. Randolph, vice- 
chairman; A. J. Muehling, secretary-treasurer; R. E. Hanson, nominating 
committee; J. H. McCavitt, vice-chairman; and H. H. Beaty, nominating 
committee. Two new officers not in the picture are: L. O. Stoeber, vice- 
chairman, and W. C. George, nominating committee 


Also, a newly developed machine for moving irrigation pipe sections 
from one setting to the next by one man (left) was demonstrated during 
the Central Illinois Section meeting. A traveling carrier on a long 
boom mounted on a propelling unit carries the pipe above the crop 
Rainy Sprinkler Sales of Peoria conducted the 
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A recent issue of the Hawaii Section 
News letter revealed some interesting infor- 
mation concerning its membership drive. 
Two letters were sent to 25 prospective 
members informing them the purpose and 
organization of ASAE; also the benefits to 
be derived by joining. A telephone call 
was then made to each prospect. The reac- 
tion was very encouraging, as out of the 25 
persons contacted, eight showed definite 
interest. 


Southeast Section 


Blaine F. Parker, secretary-treasurer of 
the Southeast Section, requests that sugges- 
tions for the Section meeting program in 
Jackson, Miss., be sent to him at the agri- 
cultural engineering department, University 
of Kentucky, Lexington, Ky., by August 1. 
He also requests that suggestions please 
include a speaker and a topic. 


. . . Events Calendar 
(Continued from page 467) 


September 12-17 — Pan American Congress 
on Engineering Education, Buenos Aires, 
Argentina, S. A. Write to Engineers 
Joint Council, 29 W. 39th St., New York 
18, N. Y., for further information. 

September 13-15 — Farmstead Engineering 
Conference on Confinement Housing of 
Livestock, Lincoln Hall Theatre, Univer- 
sity of Illinois, Urbana, Ill. For further 
information write to the American So- 
ciety of Agricultural Engineers, 420 Main 
St., St. Joseph, Mich. 

September 21-23—7th annual National Elec- 
tric Farm Power Conference, Kentucky 
Hotel, Louisville, Ky. For information 
write to: Inter-Industry Farm Electric 
Utilization Council, Inc., P.O. Box 577, 
Washington 4, D.C. 

September 25-29—68th Annual Convention, 
Farm Equipment Institute, Dallas, Texas. 
Write to FEI, 608 S. Dearborn St., Chi- 
cago 5, IIl., for details. 
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Literature listed below may be obtained 
by writing the manufacturer. 


Heavy Duty Precision Ball Bearings 

Split Ballbearing, Division of MPB, Inc., 
Lebanon, N. H.— Catalog 60, an 8-page, 
2-color piece, illustrates and describes the 
HDR series high-precision radial ball bear- 
ings, with load capacities from 19 to 55 per- 
cent greater than equivalent size Conrad 
bearings. Complete engineering information 
is also given. 


V-Belt, Pitch Sheaves and 
Motor Base Literature 


Browning Manufacturing Co., Maysville, 
Ky. — Offers the following two literature 
pieces: 

Price Sheet No. V-358-A illustrates and 
describes the 358 grip-belts and the 3, 5, 
and 8V_ V-belts. Specifications and _ list 
prices are also included 

An 8-page, 2-color bulletin, No. SL-101A 
illustrates and describes line of spring- 
loaded and manually-controlled type vari- 
able pitch sheaves and adjustable motor 
bases. It also contains specifications, and 
tables of practical stock drive combinations 
for conventient selection. 


Building Aid Catalog 

Timber Engineering Co., 1319 18th St., 
N.W., Washington 6, D.C.— An _ 8-page 
illustrated catalog on timber connectors, 
framing devices and installation tools pro- 
vides the architect, engineer and builder 
with complete specifications and details. 
Tables of recommended working loads for 
U-grips, L-grips and clips are included, as 
well as instructions on the installation of 
metal bridging. 


House Plans 


Reynolds Metals Co., Dept. PRD 35, 
Richmond 18, Va.—A 4-color brochure 
entitled “Plans for Easy Living with Alum- 
inum Independence Homes” gives floor 
plans and describes four aluminum homes 
—The Valley Forge, Yorktown, Concord, 
and Lexington. Plans are available for 25¢. 


Granulated Blast Furnace Slag 


U.S. Steel Corp., Slag Products Section, 
Room 2801, 525 William Penn PIl., Pitts- 
burgh 30, Pa.—A 4-color booklet entitled 
“USS Granulated Blast Furnace Slag” de- 
scribes and illustrates how this type of slag 
is used in the manufacture of cement, con- 
struction of highways, agriculture, concrete 
masonry units, landscaping and general con- 
struction. 


Tubing Brochure 


The Standard Tube Co., 24400 Plymouth 
Rd., Detroit 39, Mich. — A 4-page technical 
bulletin on square and rectangular welded 
steel tubing contains a quick reference 
weight chart. Also included is a listing of 
square and rectangular welded tubing toler- 
ances for twist, straightness, cutting length, 
corner radii, and diagonal dimensions. 


Fastener Brochure 

Standard Screw Co., 2701 Washington 
Blvd., Bellwood, Ill. — Dimensional data, 
photographs, and drawings are included in 
2-color brochure on hex and hex screws, 
carriage bolts, and lag screws. 


Wiper-Scraper Seal 
Chicago Rawhide Manufacturing Co., Oil 
Seal Division, 1301 Elston Ave., Chicago 
22, Ill. — Four-page, 2-color, illustrated Bul- 
letin SC-100 describes the type SC wiper- 
(Continued on page 474) 
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FUEL SYSTEMS 


Gasoline, natural gas, or LPG (for 
domestic use); and alcohol, kero- 
sene, or No. 1 fuel oil (for export). 


ELECTRICAL EQUIPMENT 


Electric starter-generator system or 
electric starter only, for all models. 
Solenoid switches and automatic 
choke, for remote or automatic 
starting, also available. 


HYDRAULIC POWER 
All 4-cylinder Wisconsins can be 


equipped with integrally-mounted 
hydraulic pump. 


POWER DRIVES 


Centrifugal clutch; over-center 
clutch; clutch reduction or reduc- 
tion assembly in a variety of ratios; 
adaptor to take a spring-loaded 
clutch; or transmission-torque con- 
vertor designs. 


..- Offers many equipment options like 
these, to increase buyer acceptance 


DIRECT DRIVES of your product 


Special crankshaft extensions are 
available threaded, tapered, splined, 
special diameters and lengths, var- 
ious keys, etc., for close-coupled 
pumps, generators, and other types 
of equipment. 


Wisconsin engineers have at their finger- 
tips a broad range of production-ready 
accessory options. Not only does this help 
you add sales-stimulating features to your 
product’s power unit, it also provides an 
economical means of modifying your 
Wisconsin engine selection — both to your 
equipment’s peculiar requirements and to 
anticipated service conditions. 


Consult our engineers before you write 
your power drive specification — for basic 
unit design or equipment. Their recommen- 
dations can help you design for proved 
reliability — for assured salability of any 
engine-powered product, 


Bulletin S-249 gives technical details on 
the complete Wisconsin line. Write for 
your copy today. Address: Dept. O-40. 


0-150 
= 
menoves | 


= WISCONSIN MOTOR CORPORATION 


if? MILWAUKEE 46, WISCONSIN 
World’s Largest Builders of Heavy-Duty Air-Cooled Engines 


SAFETY DEVICES 


Low-oil-pressure cut-off switch for 
2- and 4-cyl. models, and high-tem- 
perature safety switch for all models. 
Air cleaners, pre-cleaners, rotating 
screens, and removable shroudings 
for dirty operations. 


SPEED CONTROLS 


Manual, remote, wire-and-lever, and 
2-speed idle-and-load; or provisions 
for controls of your own design. 


OTHER ACCESSORIES 


Automotive and spark-arresting 
mufflers, drive pulleys for flywheel, 
and rewind starters for ACN and 
BKN engines. 
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Technical Writing Manual, by Chris- 
tian K. Arnold. Paper. 542x8%in. 62 
pages. Published by Electronic Periodicals, 
Inc., 2775 S. Moreland Blvd., Cleveland 20, 
Ohio. Single copy, $2.50; 5 copies, $2.00 
each; 10 copies, $1.75 each. 

This handbook of word usage is a com- 
pilation of words and phrases commonly 
misused by engineers and scientists, with 
concrete examples of correct usage. In 
reality it is a monograph consisting of se- 
lections taken from monthly features en- 
titled “Technical Writing Seminar,” and 
published in Electronic Digests. 


Freedom to Farm, by Ezra Taft Benson. 
Cloth. 5%4 x 8% in. 239 pages. Published 
by Doubleday & Co., Inc., 575 Madison 
Ave., New York 22, N. Y. Price, $3.95. 

The author, a long-time leader in the field 
of agriculture, tells in this book what he 
believes are steps to the solution of the 
farm problem. Two main things are 
attempted, according to the author: First, 
to provide as accurate a summary as possible 
of the history of our American effort to bol- 
ster farm prices and income by federal legis- 
lation; second, to give his thoughts about 
what we should do now and in the future to 
improve our agricultural picture. This book 
should be an informative, readable source 
book for anyone interested in the farm 
question. 


Transactions of the Vth International 
Congress of Agricultural Engineering, 
1958. 17 x 25cm. 1586 pages. 285 fig- 
ures. Two volumes. Available at the rate 
of 850 Belgian Francs (including postage 
and packing) by transfer to Postal Cheque 
Account n° 6574 74 of Ve Congres Interna- 
tional de Genie Rural, Gembloux, Belgique. 
For further information, please contact Laret 
Nestor, Treasurer, Avenue des Combattants, 
69, Gembloux, Belgique. 

The subjects included in the Transactions 
are arranged in the following four sections: 
First Section, the Sciences of soil and water 
with application in the field of agricultural 
engineering ; Second Section, farm buildings 
and connected equipment; Third Section, 
agricultural machinery and rural electrifica- 
tion; and Fourth Section, farm work and 
processing program. 


Farm and Dairy Mechanics, by V. J. 
Morford. 8%x1lin. Paper (spiral 
bound). 149 pages. Illustrated. Burgess 
Publishing Co., 426 S. Sixth St., Minne- 
apolis 15, Minn. Price, $3.75. 

This laboratory manual, according to the 
author, is designed to give a broad under- 
standing and varied experience in the areas 
of farm and dairy mechanics. The courses 
presented should be judged on the basis of 
what is taught rather than on what is made 
in the laboratory. Projects or jobs have been 
selected that require a minimum amount of 
materials yet develop basic shop techniques 
and judgments that may be applied to con- 
struction, repair, and maintenance problems 
common on the farm or in the dairy plant. 


Farm Power and Machinery Manage- 
ment — Third Edition, by Donnell Hunt. 
84%x1lin. Paper (spiral bound). 190 
pages. Illustrated. Iowa State University 
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Press, Press Building, Ames, Iowa. Price, 
$3.50. 

This third edition of the farmer’s labora- 
tory manual and workbook on the mainte- 
nance and care of farm machinery has been 
completely revised and expanded to keep 
pace with the rapid changes in the field 
of farm machinery. It provides a ready 
reference on machine efficiency, costs, and 
uses in specific farm situations, for both the 
farm operator and the student of farm op- 
erations. New features of the revised man- 
ual include discussions of accessory tractor 
equipment, traction improvement features of 
mounted equipment, selecting proper-sized 
equipment for various farm jobs, and tractor 
generators and regulators. New commercial 
farm machinery is also discussed. 


Rural Lines — USA. USDA Miscellane- 
8x10in. 68 
pages. Illustrated. Available from the 
Superintendent of Documents, U.S. Gov- 
ernment Printing Office, Washington 25, 
D. C. Price, 50 cents. 

This is the story of the Rural Electrifica- 
tion Administration’s first 25 years — 1935 
to 1960, and was written, first, in response 
to requests for a concise history of the REA- 
financed electric system program for use in 
employee and consumer information and 
educational programs. It should also prove 
useful to high school and college students, 
librarians, businessmen, researchers, and 
those connected with the press, radio, and 
television who require information about 
the development of rural electrification. 


From Ox Carts to Jets, by Will Oursler. 
Cloth. 5% x 8% in. vi+346 pages. Illus- 
trated and indexed. Available from Inger- 
soll Products Div., Borg-Warner Corp., 200 
S. Michigan Ave., Chicago 4, Ill. Price 
$4.95. 

In this combined biography of Roy C. 
Ingersoll and the history of Borg-Warner 
Corp. is the story of change as seen through 
the life of this man — the change from prim- 
itive to modern ways in many aspects of our 
lives, such as communication, transportation, 
production methods, agriculture, and in the 
personal lives of all people. It is also the 
story of the men with whom he worked, an 
American group who blazed their own trails 
and built great industries. Included are 
appendices containing detailed historical and 
statistical material in tabular form, such 
as the name of the founders and all succeed- 
ing presidents of each company, date of 
founding, products manufactured, acquisi- 
tions, changes in corporate names, sales and 
earnings figures, and other useful data, not 
only for Borg-Warner but all the major 
farm machinery producers and the principal 
automobile companies. 


The British Engineers’ Association 
Classified Handbook of Members — 
1960 Edition. Cloth. 544x9% in. 608 
pages. Available from The British Engi- 
neers’ Association, 32 Victoria St., London, 
S.W.1., England. 

This is the 31st edition of the BEA an- 
nual classified handbook of members, their 
manufactures, trade names and trade marks 
and is indexed in Portuguese, French, Ger- 
man, and Spanish. 


. . . Manufacturers’ Literature 
(Continued from page 473) 


scraper seal, giving its function as protec- 
tion for packings on reciprocating shafts 
and hydraulic cylinder rods. 


Painting Galvanized Steel 


American Iron and Steel Institute, 150 E. 
42nd St., New York 17, N. Y.—A 16-page 


booklet entitled ‘‘Painting Galvanized Steel” 
includes a description of galvanized steel 
sheets, inhibitive coatings, reasons for paint- 
ing galvanized sheets, selection of paints, 
applying the paints, do’s when painting 
galvanized steel sheets, special instructions, 
and a list of references. 


4-Wheel Drive Tractor 


Detroit Tractor Ltd., 1221 E. Keating 
Ave., Muskegon, Mich. — Circular describes 
and illustrates the Model W4GO62 4-wheel 
drive tractor, including engine details, and 
general information. Also listed is detailed 
information on the attachments — bulldozer, 
rollbucket, clam, and loader. 


Stamping — Forging Booklet 


Commercial Shearing and Stamping Co., 
1775 Logan Ave., Youngstown 1, Ohio — 
A 24-page bulletin, No. 900-P5, entitled 
“How Moving Metal Reduces Parts Cost’ 
describes and illustrates metal components 
for construction and fabricated products, 
machinery and equipment, transportation 
equipment, and missiles and rockets. Also 
included are examples of the company’s 
many manufacturing facilities — stamping, 
upset forging rotoforming, shearing, punch- 
ing, sawing, etc., as well as its line of 
hydraulic equipment (pumps, valves, mo- 
tors, and cylinders) and its tunnel and shaft 
support systems (posts, ribs, liner plates, 
and ring walers). 


Plastics Bulletin 


Haas Corp., Mendon, Mich. — A 4-page, 
3-color bulletin entitled ‘‘Plastics’’ illus- 
trates and outlines the variety of plastic 
molding processes available today — such as 
compression, fiberglass premix, injection, 
and plunger molding. A summary is given 
of the preliminary data that a prospective 
buyer of plastic parts should assemble, to 
aid his plastic molder in developing, engi- 
neering, and producing the parts required. 
Also included is a list of the plastic mold- 
ing facilities available at the company plant. 


Motor Selector Bulletin 


Howell Electric Motors Co., Howell, 
Mich. — Bulletin L-1661A, an 8-page motor 
selector, I'sts in brief a quick reference to 
the complete motor and generator lines 
available, including: A complete line of 
standard motors in a broad range of vol- 
tages, speeds, mountings and enclosures; 
designs for a variety of special applications 
(cranes, hoists, elevators, machine tools, oil 
burners, gasoline and water pumps); and 
flat-type, multi-speed, part-winding, sani- 
tary, torque, reversible, hose reel, and shell 
type (shaftless and frameless) special 
motor designs. 


Ferrous Forgings Services Brochure 


The Union Forging Co., 500 North St., 
Endicott, N. Y.—“How Union Forging 
Serves You Better’ is a 16-page illustrated 
brochure in color outlining diversified de- 
sign, engineering and processing services 
available in the production, machining, coin- 
ing and finishing of ferrous forgings for the 
automotive, aircraft and farm machinery 
industries. Included are case histories, step- 
by-step production illustrations and informa- 
tion on improved techniques and cost-cut- 
ting engineering approaches in product 
development. 


Liquid Fertilizer Handling Equipment 


OPW -Jordan, 6013 Wiehe Rd., Cincin- 
nati 13, Ohio— Four-page Bulletin No. 
F-31RE is also a condensed catalog describ- 
ing and illustrating quick couplers, fill tank 
connections, line strainers, sight glass indi- 
cators, swivel joints and nozzles—all specif- 
ically designed for use with liquid fertiliz- 
ers. Composition, safety features, applica- 
tions, and prices are also listed. 
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Spray Drying Nozzle 

Delavan Manufacturing Co., Grand Ave. 
and Fourth St., West Des Moines, Iowa — 
A 2-color catalog insert describes and illus- 
trates spray drying nozzle. Sheets list 
range of sizes and flow rates available in 
four different spray angles. Price list is 
also included. 


Thermo-Anemometer Folder 


Gelman Instrument Co., 106 N. Main St., 
Chelsea, Mich. — A folder entitled ‘‘Ther- 
mo-Anemometer Model GGA2C’’ describes 
and illustrates the hot wire anemometer, 
resistance thermometer, thermo-anemom- 
eter, and temperature probes, including the 
rotating object, liquid-universal, needle, flat, 
curved surface, and gas probes. 


... Award Winners 


Gordon L. Nelson 


(Continued from page 461) 


and Sigma Xi, and he is a _ registered 
professional engineer. 


Dr. Nelson joined the ASAE, in 1946 
and has just completed a term as chairman 
of the Society's Farm Structures Division. 
In 1957-59 he served as a member of the 
joint ASAE-ASHRAE Research Advisory 
Committee on Plant and Animal Husbandry. 
For one year in 1953-54 he was chairman 
of the Oklahoma Section of the ASAE. He 
is presently vice-chairman of the graduate 
faculty in engineering and physical sciences 
at Oklahoma State University. 

Notwithstanding an exceedingly active 
professional life, Gordon Nelson is, ac- 
cording to those in the know, a family man 
and personal friend in the best tradition. 
In 1942, Gordon married Jeanne Wise, 
and the six children born to them are Gor- 
don, Jr., Carol, Linda, Janet (deceased), 
David, and Barbara. 


The Nelsons are affiliated with the First 
Baptist Church of Stillwater, and Gordon 
teaches a class of university students in the 
Sunday School. 


Among other non-professional activities, 
Gordon has served both as commanding 
officer and training officer of the local Naval 
Reserve surface division, and he is currently 
training officer of a naval research company. 


In the area of recreation, our award recip- 
ient would be termed as moderate, espe- 
cially as regards its demands on his time. 
He says he takes an annual fishing trip to 
the Minnesota north woods, spends consid- 
erable time in reading, and dabbles in 
photography. He hunts occasionally, pref- 
erably for pheasants; otherwise, rabbits 
make acceptable targets. Weather perm:t- 
ting, he rides a bicycle to and from his 
office, not so much, he says, for exercise 
as for the opportunity it affords of apprais- 
ing his neighbors’ yard work. 

From information available concerning 
the Nelson family and home, the impres- 
sion is soon gained that it is a delightful 
example of gracious living. One thing that 
stands out in particular is the excellent hus- 
band and wife teamwork. It is understood 
that this was specially noted by friends 
while Gordon was a student officer taking 
a maval engineering and design course 
while serving in the Navy. Most of the 
students, who had had previous engineering 
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training and practical experience in that 
branch, found the going pretty rough. It 
was amazing, therefore, to the other stu- 
dents that Gordon Nelson ‘“‘with only a 
background in agricultural engineering,” as 
one of them put it, should do so well in the 
course and receive such a high rating in the 
class. However, the mystery of high scho- 
lastic standing appears to have been revealed 
to Gordon's fellow students when they 
came to know his wife, Jeanne. In addi- 
tion to being the daughter of a college pro- 
fessor and consulting engineer, Jeanne was 
enrolled in an engineering course and 
about to receive her degree when she and 
Gordon were married. Though Gordon's 
fellow students in the naval engineering 
course never really established the fact that 
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Agricultural 
spray tank 


MOLDED FIBER GLASS 


vcuts tooling time 50% 
vcuts tooling costs 80% 
| 1 vcuts weights up to 40% 


. a 
" . Aircraft 
luggage container 


MOLDED FIBER GLASS products are strong, - 
impact-resistant, lightweight, rust-resistant, ° 
corrosion-resistant, dielectric, beautiful . . . 
and economical! 

The Molded Fiber Glass Body Company spe- 
cializes in the matched-metal-die molding of 


MOLDED FIBER GLASS BODY COMPANY 


4645 Benefit Avenue, Ashtabula, Ohio 


One of the affiliated Molded Fiber Glass Companies, world’s 
largest producers of fiber glass reinforced plastic. 


Jeanne was actually tutoring him and help- 
ing him with his homework, they were con- 
vinced in their own minds that such was 
the case. 


In commenting on this year’s MBMA- 
ASAE award, a former supervisor of the 
recipient comments: ‘Gordon Nelson richly 
deserves this recognition. He is one of 
those persons who lets his work speak for 
him. Gordon is seldom without a friendly 
smile. His good nature is the first impres- 
sion one gets when meeting him, and it 
never wears off.’’ One friend concludes his 
comment on him in these meaningful 
words: “Here is a man I would like to 
work for.” It is such comments that reveal 
the true stature of this 1960 recipient of the 
MBMA-ASAE award. 
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large parts for the transporta- 
tion and agricultural industries. 

Write today for literature 
and detailed information on 
custom molding your products 
of MOLDED FIBER GLASS .. . 
or send drawings. 
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Agricultural Engineers’ Handbook 


By C. B. RICHEY, Tractor and Implement Division, Ford 
Motor Company, Dearborn, Michigan; Carl W. Hall, 
Michigan State University; and Paul Jacobson. Ready 
in October. 


This long-awaited handbook for professional agricul- 
tural engineers presents, under one cover, the theory 
and practice involved in the problems of agricultural 
production which are the concern of the agricultural 
engineer. The engineering approach is used through- 
out, but the style is simple and clear enough to allow 
comprehension by non-engineer readers of all but the 
most technical portions. Careful editing of contributed 
material has maintained conciseness, clarity, and the 
analytical approach throughout. 


This book will be a valuable adjunct to all current 
agricultural engineering texts because of its wealth of 
new materials in all fields. Of value and interest to 
students as a reference during study and after gradua- 
tion, this book will also be of great use to professional 
farm managers, agricultural extension workers, farm 
machinery dealers, electric power company field per- 
sonnel in agricultural areas, and others. 


__— OUTSTANDING 
BOOKS 


las from 


McGRAW-HILL 


. How can the wend siriak and | 


NATIONAL RAIN BIRD =. . 
SALES & ENGINEERING CORP. - - 


Azusa, California 


‘ 


still grow more? It's easy with 


RAIN BIRDsprinkters ‘2 


Yes, test after test shows that Rain Birds double— 


even triple—the yield in many fields where they are 
used! 


Designed to meet every sprinkler irrigation require- 
ment, Rain Birds are field tested by agricultural 
engineers for performance, efficiency and durability. 


Fewer moving parts insure a longer, trouble-free 
life for Rain Birds . . . and even, slow infiltration of 
water means better use of water by plants, less 
water waste. 


Send for the latest engineering research data on 
Rain Birds. See why Rain Birds are first choice the 
world over! 


RAINY SPRINKLER SALES 
609 West Lake Street 
Peoria 5, Illinois 


627 N. San Gabriel Ave; 


Teaching Science Through 
Conservation 


By MARTHA E. MUNZER, The Conservation Foundation; and 
Paul Brandwein, Harcourt, Brace and Company. 470 
pages, $7.50 


The approach of this book differs from other books 
in this field in that it emphasizes the interrelationship 
between conservation and the many branches of 
science — general science, biology, chemistry, and 
physics. In a sense, the authors are appealing for 
greater emphasis on the teaching of conservation in 
schools re, The book deals selectively with 
the spectrum of conservation areas: renewable, non- 
renewable, inexhaustible, new and _ to-be-discovered 
resources. 


An annotated bibliography includes selected books, 
pamphlets, magazines, materials, films and filmstrips. 


SEND FOR COPIES ON APPROVAL 


McGRAW-HILL BOOK COMPANY, inc. 


330 WEST 42nd STREET ° 


NEW YORK 36, N. Y. 


the BADGE 
of him who 


BELONGS 


ESPITE the presumption it sets up, 
mere membership in the American Society of 
Agricultural Engineers is no proof of a man’s 
high rank in technical talent. It does prove that 
he has met certain minimum requirements and 
has earned the esteem of colleagues who spon- 
sored his application for membership. 


But the Society emblem is evidence that 
native talent, be it great or small, is enriched by 
fraternity with the personalities whose minds 
fuse to form the pattern of progress in the 
methods and mechanics of agriculture. The 
wearer of the emblem waits not for the debut 
of an idea, but is present at its birth and helps 
to guide its growth. 


Be you novice or veteran, your membership 
in the organized profession adds something to 
your efficiency, your vision, your influence as 
an individual engineer. The Society symbol on 
your lapel is token that you “belong.” Wear it. 


STYLES AND PRICES OF ASAE EMBLEMS 


With blue ground for Fellows, Members, and 
Associate Members — furnished either in pin with 
safety clasp or lapel button — $3.50 each. 


With red ground for. Affiliates — furnished only 


in pin with safety clasp -—— $3.50 each. 


Send orders to ASAE, St. Joseph, Michigan. 
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For information on the following guides Tt 
write to: William L. Cokeley, R.R. 4, Box 
126, Olympia, Wash. 

Irrigation Guide, Mason County, Wash. 
U.S. Soil Conservation Service 1959. 

Irrigation Guide, Thurston County, Wash. 
U.S. Soil Conservation Service 1959. 


The following bulletins have been released 
recently. Copies may be obtained by writing to 
author or institution listed with each. 


some nt oe 
3 


The following may be obtained from the 
University of Queensland, Department of 
Agriculture, Brisbane, Queensland, Australia: 

Reprint No. 17—The Road Ahead for 
Australian Agriculture, by L. J. H. Teakle. 

Reprint No. 18 — Fertility Investigations 
on the Black Earth Wheatlands of the 
Darling Downs, Queensland; III Mineral 
Nitrogen in the Soil and Its Relation to the 
Wheat Crop, by S. A. Waring and L. J. H. 
Teakle. 

Reprint No. 19—A Method of Deter- 
mining Bulk Density of Soil, by William E. 
Fox and D. S. Page-Hanify. 

Reprint No. 20 — An Instrument for the 
Determination of Soil Volume, by William 
E. Fox. 


. i. 
High Resistance to Horizontal Ground- t th f ld d ft d ft 
water Flow in Coarse Sediments Due to Ol in e ie 5 ay a er ay, year a er year 
Faulting, by L. F. Ernst and N. A. de Rid- 
der. Institute for Land and Water Man- 
agement Research, P.O. Box 35, Wagen- 


aon. Yhe Veoteodionds. What rugged endurance is built into these 


new Holland Super Hayliner 78 Balers!” 
Equipped with ACME fatigue-tested roller 
chains, they will continue to give efficient 
service for years to come. The strength and 
endurance built into ACME chains mean 
fewer breakdowns and less maintenance cost. 
They mean easier operations and longer life. 

Insure the successful operations of your 
farm machinery now, by calling your nearest 
Authorized Distributor for ACME’s time- 
tested roller chains. 


The following may be obtained from the 
Superintendent of Documents, U.S. Govern- 
ment Printing Office, Washington 25, D.C. 
Price, 5 cents. 


Plan No. 5870, Portable Shade for Hogs. 
USDA Miscellaneous Publication No. 819. 

Plan No. 5864, Covered Feeder for Cat- 
tle. USDA Miscellaneous Publication No. 
813. 


Agricultural Engineering News, Ideas 
and Information, Vol. 5, No. 2. April 
1960. 1960 Research Issue. Department of 
Agricultural Engineering, New York State 
College of Agriculture, Ithaca, N. Y. 


New Electrical Equipment for the Farm 
and Home, by D. W. Works. Farm Elec- 
trification Leaflet No. 49. University of 
Idaho, College of Agriculture, Extension 
Division, Moscow, Idaho. 


Write Dept. 9V for new 100-page 
illustrated technical catalog includ- 
ing new engineering section showing 
36 methods of chain adiustments. 


Flood Control in Ohio. Report No. 5, 
Ohio Water Plan Inventory, plus map. Di- 
vision of Water, 1562 W. First Ave., Co- 
lumbus 12, Ohio. Price including map, 
$1.00. Map separately, 25¢. 


The following bulletins are available 
from Allis-Chalmers Mfg. Co., Milwaukee 
1, Wis.: The Story of Man and Food; The 
Story of Power Generation; and Research at 
Allis-Chalmers. 


Gasoline — Facts and Fallacies, by D. W. 
Bates. Institute of Agriculture, University 
of Minnesota, St. Paul 1, Minn. 


Farm Water Supply, by F. R. Hore. Pub- 
lication 476. Revised 1960. Ontario De- 
partment of Agriculture, Parliament Bldg., 
Toronto, Ontario, Canada. 


ROLLER CHAINS | UBLE PITCH 
CONVEYOR CHAIN: Bs kp - ain ms 
LEXIBLE wena estates att cata saaneies 
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ANTS 


> APPLIC 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Alcantara, Victor F. — Acting head, farm me- 
chanics dept., Mindanao Agr. College, 
Musuan, Bukidnon, Philippines 


Barnett, William E.— Commodity mgr., Day- 
ton Industrial Products Co., 2001 Janice 
Ave., Melrose Park, III. 


Bowie, Andrew J. — Hydraulic engr., 
SWCRD (ARS), USDA. (Mail) Box 
112, Holly Springs, Miss. 


Braley, George L. — Field engr., The Oliver 
Corp. (Mail) R.R. 1, Box 131, Yellow 
Springs, Ohio 


Comer, Ercil G.— Field services dir., South 
Carolina Electric Co-op., Inc., 808 Knox 
Abbott Dr., Cayce, S. C. 


Davies, William G. — Partner, Ventura Trad- 
ing Co., P.O. Box 266, Somis, Calif. 


de Burgh Codrington, Christopher — Machin- 
ery officer, Potato ‘Marketing Board. 
(Mail) 5 Sydney Place, London, S. W. 7, 
England 


DeCap, Charles L. — Jr. designer, John Deere 
Harvester Wks. (Mail) 2326 Fourth 
St. “A’’, East Moline, IIl. 


Dennis, Thomas E. — Agr. engr., SCS, USDA 
(Mail) 603 Maple St., Crossett, Ark. 


Dula-Navarrete, Jose — Sub-dir., Escuela Su- 
perior de Agricultura Y Ganaderia Uni- 
versidad de Sonora. (Mail) Apdo. Postal 
624, Hermosillo, Sonora, Mexico 


Dunlevy, Walter R. — Sales mgr., Loogootee 
Clay Products Corp., P.O. Box 295, Loo- 
gootee, Ind. 


Eddins, William H.— Northstate Orchards. 
(Mail) R.R. 1, Morven Rd., Wades- 
boro, N. C. 


Feldman, Mottie — Implement testing engr., 
agr. machinery admin., Government of 
Sask. (Mail) Suite 1, 3870 Retallack St., 
Regina, Sask., Canada 


Gibb, David O. — Agr. eng. ext. spec., Ont. 
dept. of agr., ext. branch, Ontario Agr. 
College. (Mail) 105 Water St., Apt. 303, 
Guelph, Ont., Canada 


Givens, Clarence B.— (With the U.S. Air 
Force) Box 4362, Hill Air Force Base, 
Utah 

Glasscock, Herbert A.— Production megr., 
Peterson Mfg. Co. (Mail) 214 Lockport 
St., Plainfield, Ill. 


Griffin, Anselm C.— Acting in charge, div. 
of agr. eng., Cotton Ginning Res. Labora- 
tory, ARS, USDA, Box 426, Leland, 
Miss. 


Harpel, George T. — (Self-employed) Rich- 
ards, Mo. 


Herndon, John G. — R.R. 1, Dewy Rose, Ga. 

Jankowski, Edward M. — Chief engr., Sioux 
Steel Co., P.O. Box 898, Sioux Falls, 
S. D. 


Koerper, Erhardt C.— Pres., Koerper Engi- 
neering Associates, Inc., 7414 W. State 
St., Milwaukee 13, Wis. 


Locke, John J.— Farm operator, Enfield, 
N. C. 

Mangialardi, Gino J., Jr.— Agr. engr., Cot- 
ton Ginning Res. Laboratory, USDA, 
Box 426, Stoneville, Miss. 


McCaskill, Oliver L.— Agr. engr., agr. eng. 
div., Cotton Ginning Res. Laboratory, 
ARS, USDA, Box 426, Leland, Miss. 


McClure, William F.— Res. asst., agr. eng. 
dept., North Carolina State College, P.O. 
Box 5906, Raleigh, N. C. 


Meile, Carl H. — Chief engr., eng. res., Inter- 
national Harvester Co., 5225 S. Western 
Blvd., Chicago 9, Ill. 


Powell, Joseph A.—R.R. 1, Spring Hope, 
N. C. 


Predmore, Richard F.— Draftsman, product 
dev., Deere & Co., 301 Third Ave., Mo- 
line, Ill. 


Simmons, Eugene M., Jr. —R.R. 1, Enfield, 
a oe 


Walker, Clive H.—Hydraulic-irrigation engr., 
ARS, USDA. (Mail) 191 S. Third W., 
Logan, Utah 


TRANSFER OF MEMBERSHIP 


Campbell, Arthur B.— Agr. eng. ext. spec., 
ext. branch, Ont. dept. of agr., Ontario 
Agr. College, Eng. Science Bldg., Guelph, 
Ont., Canada (Affiliate to Associate 
Member ) 


Jutras, Pierre J.— Asst. agr. engr., Univer- 
sity of Florida, Citrus Exp. Station. 
(Mail) Box 702, Lake Alfred, Fla. 
(Associate Member to Member) 


STUDENT MEMBERSHIP TRANSFERS 


Alphin, John G.— (North Carolina State 
College) R.R. 2, Mt. Olive, N. C. 


Bollinger, Howard E—. — (North Carolina 
State College) R.R. 2, Box 241, Granite 
Falls, N. C. 


Burt, Eddie C. — (University of Georgia) 
R.R. 2, Carlton, Ga. 

Caldwell, Charlie H. — (Mississippi State 
University) Batesville, Miss. 

Carr, Richard L. — (South Dakota State Col- 


lege) Sioux Falls branch, International 
Harvester Co., Sioux Falls, S. D. 


Chevalier, Willie T. — (Louisiana Polytechnic 
Institute) Box 946, Glenmora, La. 


DeMonbreun, Russell C. — (University of 
Georgia) 1604 41st St., Columbus, Ga. 


Edwards, Donald — Agr. eng. dept., South 
Dakota State College, Brookings, S. D. 


Fluck, Richard C.— (North Carolina State 
College) R.R. 7, Box 377, Salisbury, 
N. C. 


Fuhrer, Norman H.—(QOhio State University) 
1802 W. Granville Rd., Columbus, Ohio 


Gilbertson, Gary O.— (North Dakota Agr. 
College) Heimdal, N. D. 


Groven, Allen — (North Dakota Agr. Col- 
lege) Grafton, N. D. 

Guill, Marshall F. — (University of Georgia) 
516 E. Broad St., Sparta, Ga. 


Hall, Edward — (North Dakota Agr. Col- 
lege) Parshall, N. D. 


Hammond, Julian C.— (University of Geor- 
gia) Bogart, Ga. 


Hutchins, James C. — (North Carolina State 
College) R.R. 2, Mocksville, N. C. 


Jones, Elmer E., Jr. — (Kansas State Univer- 
sity) SCS, USDA, Rocky Ford, Colo. 


Kraft, Arlyn — (North Dakota Agr. Col- 
lege) Mapleton, N. D. 


Lang, Waldo D. — (Kansas State University) 
R.R. 1, Alma, Kans. 


Lee, David — (North Dakota Agr. College) 
Hope, N. D. 


Lee, Julian R. — (University of Georgia) 1 
Jackson Ave., Savannah, Ga. 


Letchworth, Charles F. — (North Carolina 
State College) R.R. 1, Box 46, Kinston, 
m. ©. 


Lewallen, Max J.— (University of Georgia) 
R.R. 5, Carnesville, Ga. 


McCarley, Robert W.— (Mississippi State 
University) 414 W. Jefferson, Green- 
wood, Miss. 


Merva, George E. — (Ohio State University) 
Dept. of agronomy, Ohio Agr. Exp. Sta- 
tion, Wooster, Ohio 


Otte, Paul A.— (South Dakota State Col- 
lege) Bur. of Indian Affairs, USDI, Eagle 
Butte, S. D. 


Otto, Lance L.— (South Dakota State Col- 
lege) ARS, USDA, Newell, S. D. 


Overman, Allen R.— (North Carolina State 
College) R.R. 2, Pikeville, N. C. 


Pertl, A. Louis, Jr.— (South Dakota State 
College) Research Center, International 
Harvester Co., Hinsdale, Ill. 


Rafter, Rixon J.— (North Dakota Agr. Col- 
lege) Manvel, N. D. 


Roy, Bhagawati $.— (Ohio State Univer- 
sity) 14 W. Patterson Ave., Columbus, 
Ohio 


Schaible, Aaron M.— (South Dakota State 
College) Research Center, International 
Harvester Co., Hinsdale, III. 


Schild, Neil W. — (Kansas State University) 
1910 Collins, Topeka, Kans. 


Searcy, Douglas P.— (University of Ken- 
tucky) Ghent, Ky. 


Shackelford, Albert D. — (University of 
Georgia) 2144 S. Lumpkin St., Athens, 
Ga. 

Stewart, James R. — ( Mississippi State Uni- 
versity) 1710 21st Ave., Gulfport, Miss. 


Stoick, Gerald D.— (South Dakota State 
College) Allis-Chalmers Co., LaCrosse, 
Wis. 

Stratton, Raymond D. — (Kansas State Uni- 
versity) Base Eng., Sth Matron Sqdn., 
A03096218, K. I. Sawyer AFB, Gwinn, 
Mich. 


Sveum, Duane J. — (South Dakota State 
College) SCS, USDA, Watertown, S. D. 


Tobin, Francis J. — (University of Vermont) 
Farm dept., Central Vermont Public Ser- 
vice Corp., 77 Grove St., Rutlaad, Vt. 


Tufty, Lyle H.— (South Dakota State Col- 
lege) Gravely Tractor Co., Dunbar, W. 
Va. 

Van Dyke, Merline W. — (North Dakota Agr. 
College) Farm Equip. Res. and Eng. 
Center, International Harvester Co., 7 S. 
600 Co. Line Rd., Hinsdale, Ill. 


Wetter, Lawrence H.— (Kansas State Uni- 
versity) SCS, USDA, Durango, Colo. 
Willis, Joe C.— (Mississippi State Univer- 
sity) R.R. 1, Box 11, Philadelphia, Miss. 
Young, Paul E.— (Ohio State University) 


New Idea Div., Avco Corp., Coldwater, 
Ohio 
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PERSONNEL SERVICE BULLETIN 


Note: In this bulletin the following listings 
current and previously reported are not repeated 
in detail. For further information, see the issue 
of AGRICULTURAL ENGINEERING _indi- 
cated. ‘Agricultural Engineer” as used in these 
listings is not intended to imply any specific 
level of proficiency or registration as a profes- 
sional engineer. Items published herein are sum- 
maries of mimeographed listings carried in the 
Personnel Service, copies of which will be fur- 
nished on request. To be listed in this bulletin, 
request form for Personnel Service listing. 


Positions Open (1959)—December—O-378-974, 
384-975, 370-980, 394-981. (1960)—January—O- 
441-985, 452-986. February — 0-4-601, 11-602, 
35-605. March — O-57-608, 66-609, 83-610. April 
— O-105-612, 111-613, 114-614, 126-617. May — 
O-169-618, 171-619, 187-620. Jume — O-231-621. 


Positions Wanted (1959)—December — W-390- 
59, 388-60. (1960)—January — W-411-61, 426-62, 
427-63, 433-64. February — W-3-1, 10-2, 15-3, 
16-4, 17-5, 5-6, 33-8, 37-9, 30-10. March — W- 
46-11, 63-13, 62-14, 69-16, 73-18, 74-19, 76-20, 
94-21. April — W-99-24, 102-25, 96-26, 110-27, 
127-28, 12-29, 117-31, 120-32, 121-33. May — W- 
101-34, 140-35, 129-36, 156-38, 175-39, 119-40, 
158-41, 170-42, 103-44. June — W-190-45, 191-46, 
207-47, 208-48, 199-49, 193-50, 213-51. 


NEW POSITIONS OPEN 


Chief Dairy Engineer, for key position in 
charge of dairy engineering department, and 
responsible for complete design and develop- 
ment program for automatic milkers and other 
new equipment. Degree in agricultural engineer- 
ing or similar field desirable. Unusual oppor- 
tunity for creative engineer with aggressive, es- 
tablished manufacturer located in pleasant Mid- 
western resort community. Write, giving educa- 
tion, experience, and salary requirement. O-237- 
622 


Agricultural Engineer with mechanical and 
creative ability for design, development and re- 
search in farm power and machinery and other 
mechanical equipment. Must be able to assume 
responsibility. A Wisconsin company. O-245- 
623. 


Agricultural engineer for design and develop- 
ment of new tillage implements 1nd specialties, 
with well-established, financially sound manu- 
facturer. Aggressive management and good 
sales records. Location Mid-South. BSAE, or 
equivalent. Field and drawing board experience 
on tillage tools. Some machine shop or similar 
experience, and a liking for such work, would 
be helpful. Farm background essential. Mili- 
tary obligations should be completed. Advance- 
ment possibilities unlimited. Salary open, de- 
pending on experience and _ qualifications. 
O-256-624. 


NEW POSITIONS WANTED 


Electrical Engineer for engineering liaison, gov- 
ernment or customer relations, or personnel de- 
velopment work in power and machinery, elec- 
tric power and processing, or other fields, with 
industry or public service, anywhere in U.S.A. 
Married. No disability. BSEE, 1942. Some 
graduate study. Farm background. Extensive 
experience in technical personnel training and 
administration and public relations. Available 
on reasonable notice. Salary $950 per month. 
W-211-52 


NEW 
STEEL PINTLE 


send for Catalog 60. 
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Agricultural Engineer for design and develop- 
ment in farm structures with manufacturer or 
trade association, anywhere in U.S.A. Some 
travel. Married. Age 23. No disability, BSAE, 
1960, Virginia Polytechnic Institute. Summer 
work experience on assembly line, farm, draft- 
ing, and general shop work. Available on 
reasonable notice. Salary open. W-221-53. 


Agricultural Engineer for sales promotion or 
Management in power and machinery or con- 
struction equipment with manufacturer or dis- 
tributor. Any location. Prepared to travel 
and relocate. Single. Age 23. No disability. 
BSAE, 1959, Pennsylvania State University. Ex- 
perience since graduation as territory sales 
supervisor for manufacturer of farm and light 
construction equipment, involving dealer con- 
tacts, service, sales management, credit opera- 
tions and advertising. Available on two weeks 
notice. Salary $550-600 per month. W-238-54 


Agricultural Engineer for research and de- 
velopment or design in power and machinery. 
Special interest in automatic materials handling 
equipment. Capable of handling projects from 
conception through actual installation. BSAE, 
1958, University of Nebraska. Electronics train- 
ing from DeForest’s Training, Inc., 1952, in 
Chicago. Experience: Production training pro- 
gram with full-line farm machinery company — 
1% yr. Design engineer in R & D department 
of commercial material handling equipment 
manufacturer —2 yr. Age 28. No disability. 
Salary $7-8,000. W-247-55 


Agricultural Engineer for design, develop- 
ment or research in power and machinery with 
manufacturer, anywhere in U.S.A. Married. Age 
30. No disability. BSAE, 1955, Iowa State 
University. Experience 5 years on design and 
development of self-propelled combines. Army 
enlisted service 2 years, before college training. 
Available in September. Salary open. W-239-56 


Hydraulic Engineer for development, research, 
extension, sales, or service in soil and water, 
power and machinery or electric power and proc- 
essing field with federal agency, manufacturer, 
processor, distributor, consultant, or trade asso- 
ciation, anywhere in U.S.A. Married. Age 26. 
No disability. BS in agriculture, major in agri- 
cultural engineering, 1957, Cornell University. 
Farm background. College and summer work 
experience in farm operations, laboratories, and 
as laboratory student instructor. Since gradua- 
tion hydraulic engineer collecting and computing 
basic stream flow data. Available on reasonable 
notice. Salary $6,500. W-252-57 


Agricultural Engineer for design, develop- 
ment, or research in power and machinery or 
farm structures with industry or public service, 
preferably in eastern or central U.S. location. 
Married. Age 27. No disability. BSAE, 1955, 
University of Vermont. Commissioned service 
as rated pilot, 1956-59. Summer work experi- 
ence including one summer on farm, 3 summers 
in civil engineering with state highway depart- 
ment. Management trainee with telephone com- 
Ray. Available August 10. Salary open. W- 
253-58 


Agricultural Engineer interested in irrigation 
field with public service or private organization 
anywhere in western U.S. or foreign countries. 
Married. Age 46. No disability. BS, 1937, 
Oregon State College, in soils and irrigation. 
Civil Service employment for 22 years covering 


17 western states and 4 foreign countries. 
Available immediately. Salary $8,500, stateside. 
W-254-59 


Agricultural engineer for design and develop- 
ment in power and machinery with manufac- 
turer. Midwest preferred. Married. Age 33. 
No disability. BSAE, 1952, Michigan State Uni- 
versity. Experience over 9 years with truck 
manufacturers, from student engineer to project 
engineer and assistant manager of department. 
Enlisted service in Navy one year, with ad- 
vancement to motor machinists mate. Available 
on reasonable notice. Salary open. W-257-60. 


. . . Extending Our Horizons 
(Continued from page 457) 


I do not want my remarks to detract 
from the good work of our founders and 
early pioneers who established our pro- 
fession. In fact, the achievements of these 
outstanding early founders and the lasting 
impressions made by those I have had the 
privilege to meet or know, have long had 
my utmost admiration. This has sustained 
in me a feeling of deep humility as I have 
tried to serve you this year. Therefore, I 
feel that the lags which have been pointed 
out were largely due to the historical man- 
ner in which the field of engineering de- 
veloped separately from the biological and 
agricultural sciences. Man is still a crea- 
ture of habit and such customs are difficult 
to change rapidly. It must have been ex- 
tremely difficult for our relatively few mem- 
bers during the first half century to intro- 
duce the new thought pattern that engineers 
with specialized agricultural training and 
background were required to serve the needs 
of agriculture. But now this is accomplished 
beyond further doubt of serious question. 

Finally, also, we have at last achieved 
the minimum membership requirements and 
our ASAE Board of Directors has voted to 
make the application that will enable us to 
take our rightful place with the other engi- 
neering groups on the Engineers Joint Coun- 
cil. We see many other indications that our 
profession and our Society are both achiev- 
ing stature and’ gaining deserved recogni- 
tion. The foundations are laid and we are 
now in position to move firmly forward, to 
push outward, to extend our horizons far 
beyond present limits. And, we will have 
time, for it also says in Ecclesiastes 1:4, 
“One generation passeth away and another 
generation cometh; but the earth abideth 
forever.” 


for industrial and agricultural 

applications where long chain life, 

low cost and low maintenance requirements 
are governing factors. 


THE LOCKE stEEL CHAIN COMPANY 


1204 SABINE STREET, HUNTINGTON, INDIANA 


479 


EE ee 
ae 
| | 
—— a 
(' 5 Lamas 2 a SE dal an 
me | CHAIN 2 gh aS 
_ . — “i tt ¥ \, Wy \ 
a Pe _ Yaw ~~ a. ae _- __ al 
_— i : 4 *o. : A \ ’ — * " — * has = oa | , 7 
. & | . 4, ™ _ —— : a 
: a — 7 Na cago 
-_-.~ aie * en | 
7 [ 
SEN a 
eeaeeednaiie siz | 
| a 


Acme Chain Corp. 
Aetna Bail & Roller Bearing Co. 


Automotive Gear Div. 
Eaton Mfg. Co. 


Bearings Co. of America Div., 
Federal-Mogul-Bower Bearings, Inc. 


Bendix Products Div. 
The Bendix Corp. 


Deere & Co. 


Federal-Mogul Div., 
Federal-Mogul-Bower Bearings, Inc. 


H. D. Hume Co. 


Ingersoll Products Div., 
Borg-Warner Corp. 


International Harvester Co. 
Link-Belt Co. 
Locke Steel Chain Co. 


McGraw-Hill Book Co. 


Index to Advertisers 


Molded Fiber Glass Body Co. 475 


National Rain Bird Sales & Eng. Corp. 476 


National Seal Div., 
Federal-Mogul-Bower Bearings, Inc. 426 


New Departure, 


Div. General Motors Corp... 2nd Cover 


Rockford Clutch Div., 


Borg-Warner Corp. _ 471 


Rockwell-Standard Corp., 


Universal Joint Div. 3rd Cover 


Rollway Bearing Co., Inc 423 


Ross Gear & Tool Co., Inc._ 416 


Split Ballbearing 


Div. of MPB, Inc. _ _ 480 


Timken Roller Bearing Co..____ 4th Cover 
United States Steel Corp....._--------s« 409 


West Coast Lumbermen’s Assn. . 


Wisconsin Motor Corp. —._. 


ADVERTISING REPRESENTATIVES 


New York 17 — BILLINGSLEA AND FICKE, 
420 Lexington Ave. LExington 2-3667 


Chicago 1—DwiGHT EARLY AND SONS, 221 
N. La Salle St. CEntral 6-2184 


San Francisco 5 — MCDONALD-THOMPSON, 
625 Market St. EXbrook 7-5377 


Los Angeles 5 —McDOoNALD-THOMPSON, 
3727 W. Sixth St. DUnkirk 7-5391 


Seattle 4— McDoNALD-THOMPSON, 
Western Ave. MA 3-3766 


1008 


double row 
bearing 


TYPE DRI-2 


Portland 1— McDoNALD-THOMPSON, 404 
Times Bldg. CApital 2-5146 


Denver 3 — MCDONALD-THOMPSON, 620 
Sherman St. KEystone 4-4669 


Houston 6 — MCDONALD-THOMPSON, 3217 
Montrose Blvd. JA 9-6711 


Dallas 19 — MCDONALD-THOMPSON, 2727 
Oak Lawn Ave. LAkeside 7-1324 


Advertising Manager: HARMON MULBAR, 
420 Main St., St. Joseph, Mich. YUkon 


Series DRI idler pulleys feature double row ball bearings. This unique Split 
Ballbearing design uses a full complement of balls in each hardened raceway 
to provide maximum load capacity and long life. The double row bearing is more 
rigid than single row types, offering more resistance to overturning moments. 
Pulley wobble is virtually eliminated, with a consequent increase in belt life. 


CHECK THESE ADDITIONAL FEATURES: 


1 
2 
3. 
4 
S 


pulley mount. 


. Extended inner ring permits assembly in mounting without loose spacers. 
. Inch dimension bearing bores accommodate standard machine bolts as the 


Double sealed, and prelubricated with high quality grease for long, mainte- 


nance-free service. 


V-belts, chain or cable. 


. Heavy gauge steel stampings resist mechanical damage in service. 
. Available in several types with integral shafts. Also available for flat belts, 


SEND FOR CATALOG SHEET 6838 FOR COMPLETE INFORMATION 


split balibearing 


A DIVISION OF MPB, 


INC. 


705 HIGHWAY FOUR, LEBANON, NEW HAMPSHIRE 
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NEW 12-TON-AN-HOUR 
HAY BALER BY OLIVER... 
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Again a leading farm implement manufacturer chooses a Blood 
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it Brothers Drive Assembly for one of its latest, most advanced new 
, ha , os , was 
PA aT models. It’s Oliver’s new hay baler — a new capacity leader in its 
mY 


“yy Se # §= class, with a steady output of 12 tons per hour! 


ny ela . 
i a ms) This new Model 62 Baler features an exclusive Roto-Flow Feeder 


Vike ll that handles everything from fine, short-stemmed hay to coarse, 

as _ rank straw in big oversize bunches. And it’s a marvel of maneuver- 
ability—with a short-coupled “pivot-balanced” Blood Brothers PTO 
Drive that makes turns shorter and easier. 


This drive assembly is typical of the many components that » ei a 
Blood Brothers furnish for both specialized and conventional farm “os fe 7 te 
implements. All are the superior products of specialized Rockwell- Aa Fut. an ee} 
Standard engineering—designed to meet the manufacturer’s needs a ; oe > i 


exactly. 
When you consult Rockwell-Standard engineers, you benefit 
from a wide range of application experience—involving everything 
from manual steering assemblies . . . to power take-off drives 
to heavy duty propeller shafts. Let Rockweil-Standard save you 
time and money — help you achieve higher standards of imple- 
ment performance. 


For complete information, write for bulletin 


ROCKWELL-STANDARD 


COR TPORA ATION 
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Universal Joint Division, cng 
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Kewanee gets simpler, more economical 
design in disk hanger for harrow 


ee 


Switch to Timken’ square bore 
bearings gives longer life, less 
maintenance, overall economy 


wt 


LL 
a A 


} 1.625" BEARING 06!" SNAP RING 
1.64!" WIDTH 064" THICKNESS 
1,767" 

1.769" 


B* switching from plain bearings to new Timken® 
square bore bearings, Kewanee Engineers got 
greater rigidity, reliability and customer acceptance in 
their new disk harrow. By using a snap ring pre-adjusted 
bearing mounting, they achieved simplicity and econ- 
omy in machining and assembly. 

While the width tolerances indicated in this assembly 
appear to provide an excessive spread in bearing ad- 
justment, by following well established principles of 
statistical quality control, Kewanee was able to obtain 
highly satisfactory bearing adjustment. And by using a 
triple-lip seal applied to the hard, smooth ground sur- 
face of the bearing cone, they get maximum resistance 
to the dirt and dust the machine must operate in. 

Timken bearings give farm equipment greater rigidity 
and longer life because their tapered design enables 
them to take radial and thrust loads in any combination. 
Full-line contact and rib guided rollers combine to pack 
more capacity in less space, simplify design, cut costs. 


NOT JUST A BALL NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINATION 


That’s why more and more farm equipment manu- 
facturers are switching to Timken bearings. It enables 
them to give farmers more value, more service for their 
implement dollar. Timken bearings hold shafts concen- 
tric with their housings to make closures more effective, 
keep dirt out, lubricant in. And because Timken bearings 
practically eliminate friction they save power and fuel. 


With Timken bearings, agricultural engineers find 
the answer to three big problems: 1) combination 
loads; 2) dirt; and 3) ease of operation. That’s why 
Timken bearings are your No. 1 value. 

Ask your Timken Company Sales Engineer to show 
you analytically how the fundamental principles of 
statistical quality control can give you greater economy 
in your Timken bearing applications. Write: The 
Timken Roller Bearing Company, Canton 6, Ohio. 
Cable: ‘‘TIMROSCO”. Makers of Tapered Roller Bear- 
ings, Fine Alloy Steel and Removable Rock Bits. 
Canadian Division: Canadian Timken, St. Thomas, Ont. 


The farmer’s 
assurance of better 


design [a 
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